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Introduction. 


This  report  follow-  the  same  general  lines  as  its  predecessors.  It 
i-  prepared  in  what  is  believed  to  be  the  best  form  for  the  general 
reading  public.  Technical  matter  and  scientific  style  are  avoided  as 
far  as  possible.  Due  attention  has  been  paid  to  criticisms  and  com- 
ments  of  the  press  on  previous  reports:  also  to  criticisms  and  sugges- 
tion- received  through  correspondence  and  otherwise. 

The  instruction  of  all  classes  who  are  or  may  become  interested  in 
the  beet-sugar  industry  ha-  boon  tin1  object  kept  always  in  view.  As 
the  interest  in  this  industry  i-  rapidly  spreading,  and  thousands  of 
persons  will  read  this  report  who  never  saw  those  of  previous  year-. 
it  ha-  seemed  absolutely  necessary  to  devote  some  attention  to  topics 
already  treated  somewhat  fully  in  my  previous  report-.  Hence  no 
apology  is  deemed  necessary  for  repetition. 

Tho-e  most  interested  in  the  sucee--  of  this  industry  in  the  United 
States  are  certainly  to  be  congratulated  on  the  rapid  and  substantial 
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progress  it  has  made.  Only  a  few  years  ago  our  people  were  entirely 
unacquainted  with  any  phase  of  the  sugar  industry  except  the  con- 
sumption of  the  product.  Capitalists  knew  nothing  of  its  manufac- 
ture except  that  large  capital  was  necessary  to  start  the  industry. 
The  farmers  had  to  be  educated  in  a  new  branch  of  agricultural  pro- 
duction. The  capitalists  had  to  learn  all  the  conditions  necessary  to 
the  success  of  a  factory.  The  broad  domain  of  the  United  States  had 
to  be  investigated  and  the  conditions  of  localities  tested.  Along  these 
lines  a  vast  amount  of  preliminary  work  has  been  done.  The  beet- 
sugar  belt  has  been  successfully,  delimited,  and  in  many  localities 
within  that  belt  the  industry  has  successfully  passed  beyond  the 
experimental  stage. 

Primary  work  was  necessarily  the  first  requirement.  The  Depart- 
ment of  Agriculture,  working  in  conjunction  with  the  State  experiment 
stations,  has  been  diligently  experimenting  and  solving  the  agricultural 
questions  that  entered  into  the  beet-sugar  problem.  The  kinds  of 
soil,  the  conditions  of  climate,  the  sections  of  country,  the  cost  and 
profits  of  production,  the  direct  and  indirect  benefits  to  the  farming 
industry  are  subjects  that  have  been  carefully  studied,  and  the  results 
have  been  published.  The  secular  and  agricultural  press,  and  writers 
and  lecturers  on  agricultural  subjects  have  all  aided  materially  in  this 
work. 

Capitalists  have  investigated  the  statistics  of  those  countries  of 
Europe  that  have  had  this  industry  established  for  some  time.  They 
are  becoming  much  better  posted  on  the  questions  involved,  such  as  the 
amount  of  capital  required,  the  profits  of  manufacture,  and  the  con- 
ditions necessary  in  establishing  a  factory  at  any  given  point.  This 
primary  education  is  now  a  part  of  the  general  information  of  the 
country. 

There  has  been  a  marked  tendency  during  the  past  year  toward  a 
crystallization  of  ideas  into  something  tangible  and  peculiar  to  our 
own  conditions,  so  that  a  less  effort  will  be  followed  by  a  greater 
accomplishment  than  formerly,  and  the  effort  itself  has  been  greatly 
stimulated.  We  can  expect,  as  the  years  roll  on,  to  see  this  industry 
safely  established  and  making  sure  progress. 

While  the  record  of  conditions  that  obtain  in  farming  localities  is 
being  made  up,  the  farmers  themselves  are  gaining  information  as  to  the 
culture  and  uses  of  the  sugar  beet  and  its  cost  of  production.  They 
are  learning  the  value  of  the  crop  for  stock-feeding  purposes.  No 
well-regulated  farm  should  be  without  facilities  for  storing  up  a  good 
supply  of  these  roots  for  feeding  purposes.  They  are  a  valuable 
element  in  the  food  ration  of  the  dairy  cow  or  the  fattening  lamb  or 
steer.  They  are  excellent  for  brood  animals.  They  can  be  easily  pre- 
pared as  cooked  food.  In  any  manner  fed  they  are  easily  digestible. 
The}T  are  very  desirable  as  a  food  ration  in  which  the  cereals  enter  to 
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rasiderable  extent.  They  seem  to  mitigate  the  evil  effects  of  feed- 
ing hogs  on  an  exclusively  corn  ration.  All  these  facts  are  coming 
home  to  1  i  ers.     It  can  readily  be  observed  that,  at  this  stage  of 

the  industry,  efforts  put  forth  by  the  Department  of  Agriculture,  the 
State  experiment  stations,  and  others  who  are  competent  to  give  infor- 
mation are  very  much  morn  effective. 

The  public  mind  is  much  better  prepared  to  receive  facts  and  litera- 
ture bearing  on  this  industry  than  it  was  three  or  four  year-  ago. 
Outside  <  >f  the  actual  accomplishment  in  the  way  « >f  establishing  factories 
and  developing  information  incident  to  sugar-beet  growing  in  this 
country  the  receptive  mood  of  the  people  would  in  itself  repay  the 
ffort  that  ha-  nut  forth.     Public  interest  manifests 

itself  in  many  way-.  One  scarcely  meets  a  farmer  or  business  man 
these  days  who  ha-  not  o-iven  more  or  less  attention  to  the  results  of 
sugar-lx  -t  experiments  that  have  been  carried  on.  and  they  generally 
express  faith  in  tl     3         --  et-sugar  enterpris 

While  capitalists  a-  well  a-  farmers  manifest  a  deep  interest  in  the 
future  of  the  sugar  industry,  they  have  been  no  doubt  somewhat 
restrained  by  the  uncertainty  attending  the  future  of  our  new  island 
dependencies,  which  arc  themselves  largely  sugar  producer-.  On  this 
subject  little  need  he  -aid.  The  writer  -peak-  not  only  as  the  result 
tnsideration  of  all  the  available  data  on  the  sugar  industry 
in  the.*  s,  but  a-  the  result  of  personal  visits  to  Hawaii 

and  Porto  Rico,  and  ha-  no  hesitation  in  asserting  that  were  the  oppor- 
tunities for  developing  this  industry  in  these  new  territories  to  be 
extended  to  their  utmost  capacity  there  would  be  nothing  in  this  to 
>urage  our  domestic  sugar  producers.  For  years  our  dome-tie 
sugar  consumption  ha-  been  increasing  even  more  rapidly  than  the 
increase  of  population,  until  during  the  past  fiscal  year  our  imports  of 
sugar  attained  the  enormous  total  of  nearly  2,000,000  tons.  For 
eration-  t<>  come,  then,  it  will  be  necessary  for  the  people  of  the 
United  Mate-  to  import  considerable  sugar  over  and  above  what  we 
are  likely  to  produce,  and  of  this  importation  the  combined  produc- 
tion of  our  new  island  dependencies  will  not  do  more  than  supply  a 
part,  and  let  us  hope  ;i  large  part. 

Seed  Distribution. 

The  distribution  of  seeds  from  both  the  Department  of  Agriculture 
and  the  State  experiment  stations  ha-  become  more  systematic.  The 
Department  ha-  usually  followed  the  rule  of  sending  our  seeds  in  bulk 
to  some  individual  or  center,  where  the  parceling  out  to  individuals 
has  been  accomplished  in  a  systematic  manner.  The  State  experiment 
stations  followed  a  system  of  making  up  their  own  li-t-  of  farmers  for 
distribution  of  seeds.  These  name-  were  -elected  from  those  known 
to  be  successful  and  attentive  to  farming  interests. 
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During  the  past  }rear  the  system  of  seed  distribution  has  been 
improved  and  made  more  effective.  Most  of  the  State  experiment 
stations  have  been  stimulating  local  organizations,  known  as  "Sugar- 
beet  growers'  associations.''  An  association  of  this  kind  represents  a 
certain  limited  district  or  territory.  A  sufficient  number  of  plats  of 
ground  are  laid  out  to  test  the  various  soils  of  that  section.  The 
farmers  owning  these  plats  are  furnished  the  beet  seed  and  given  spe- 
cial instruction  on  sugar-beet  culture.  In  some  cases  the  farmers  give 
the  use  of  the  plats  of  ground  and  the  association  hires  a  competent 
superintendent  and  employs  the  laborers  needed  in  the  growing  of 
the  beets  on  these  plats.  This  method  is  very  desirable,  but  its  suc- 
cess depends  upon  the  ability  of  the  association  to  collect  funds  for 
defraying  the  expenses.  This  method  makes  the  data  concerning  the 
planting,  cultivation,  harvesting,  and  disposal  of  the  beet  crop  easily 
obtainable  and  at  the  same  time  accurate.  Thus  the  methods  of  inves 
tigating  this  industry  are  becoming  more  definite  and  systematic.  The 
facts  are  compiled  and  published  and  become  a  part  of  the  history  of 
the  beet-sugar  industry.  Almost  every  farming  section  in  the  United 
States  where  the  success  of  sugar-beet  culture  seems  at  all  probable 
has  been  investigated,  tested  by  actual  experiments,  and  the  results 
have  been  put  on  record. 

Consumption  of  Sugar. 

The  consumption  of  sugar  in  this  country  is  increasing  very  fast. 
The  development  of  the  arts  and  manufactures  constantly  calls  for  an 
increased  amount  of  sugar.  Outside  of  the  demand  which  comes  from 
the  use  of  sugar  as  an  article  of  diet,  this  increase  in  consumption  is 
growing  with  our  industries. 

The  use  of  sugar,  except  for  apothecary  purposes,  is  quite  modern 
when  we  consider  the  generations  of  the  human  family.  Queen  Eliza- 
beth was  one  of  the  first  practical  patrons  of  sugar.  She  ordered  it 
regularly  on  her  table,  both  as  an  article  of  diet  and  for  the  purpose  of 
calling  the  attention  of  her  people  to  its  utility.  In  the  comparatively 
short  time  which  has  since  elapsed,  what  appeared  as  a  royal  caprice 
has  become  an  established  custom  of  the  people  in  all  civilized  nations. 
Hardly  amT  other  article  of  food  deserves  more  than  sugar  to  be  rec- 
ognized as  a  staple  item  of  diet.  It  is  comparatively  recent  when 
Napoleon  asked  his  scientists  to  name  a  source  and  a  process  through 
which  France  would  be  able  to  furnish  her  own  supply  of  sugar  when 
she  was  blockaded  b}T  hostile  armies.  In  that  short  time  has  been 
evolved  the  processes,  the  immense  output  of  products,  the  capitaliza- 
tion, and  the  vast  employment  of  labor  that  has  given  the  sugar  beet 
the  place  in  the  world's  econonry  which  it  occupies  to-day. 

In  this  country  there  is  scarcely  an  individual  who  can  not  be  classed 
as  a  consumer,  regularly  and  directty,  of  this  product.     It  is  only  nee- 
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essary  to  study  the  constantly  widening  use  to  which  sugar  is  put  in 
order  to  understand  the  wonderful  increase  in  its  consumption.  Even 
as  an  article  of  diet  the  amount  of  sugar  consumed  per  capita  has 
grown  greatly  in  the  last  half  century  and  quite  perceptibly  in  the  last 
quarter.  The  prime  reasons  for  this  increase  are  (1)  the  fact  that  the 
people  are  becoming  more  able  to  purchase  the  good  things  of  life;  (I) 
the  gradual  cheapening  of  sugar.  Many  things  that  were  formerly 
luxuries  are  now  real  necessities.  In  the  homes  of  the  people  sugar 
was  first  on  the  list  to  be  affected  by  the  demand  for  a  better  style  of 
living.     As  the  years  roll  on  this  increase  will  be  more  or  less  constant. 

New  theories  and  discoveries  are  constantly  increasing  the  consump- 
tion of  sugar.  The  United  States  War  Department  is  shipping  over 
37,000  pounds  of  candy  monthly  for  the  use  of  the  soldiers  in  the 
Philippines,  who  are  thus  encouraged  to  purchase  it  on  the  theory 
that  a  certain  amount  of  saccharine  matter  is  desirable  as  a  supplement 
to  the  regular  ration.  Similar  experiments  have  been  tried  on  the 
different  armies  in  Europe,  the  results  of  which  have  been  favorably 
reported.  Many  physicians  and  scientists  indorse  the  use  of  sugar  as 
a  regular  part  of  army  rations. 

There  has  been  a  great  increase  in  the  use  of  sugar  in  the  manufac- 
ture of  druggists'  supplies,  in  the  formation  of  tinctures  and  sirups  of 
all  kinds.  In  the  confectioners'  art  we  find  an  industry  that  has  grown 
beyond  all  comparison  in  all  sections  of  the  United  States,  and  with 
the  growth  of  this  industry  has  grown  the  demand  for  the  raw  prod- 
ucts, chief  among  which  is  sugar. 

The  industry,  however,  that  has  entered  most  into  the  demand  for 
sugar  and  has  been  most  constant  in  its  growth  is  that  of  preserving 
fruits.  The  preserving  industries  are  among  the  most  important  in 
several  of  the  States.  As  new  facilities  are  acquired  for  opening  up 
and  bringing  into  use  new  agricultural  lands — such,  for  instance,  as 
irrigation — ucav  fruit  industries  are  constantly  being  established,  the 
products  of  which  must  find  a  market.  For  the  preparation  of  the 
fruits  for  market  canneries  have  been  established,  and  in  this  way 
preserved  products — such  as  jellies,  preserves,  jams,  and  the  like  are 
constantly  being  pushed  out  into  the  trade.  Sugar  is  an  important 
factor  in  the  prepartion  of  these  articles  for  market. 

Other  industries  might  be  mentioned,  but  enough  has  been  said.  It 
is  only  necessary  to  add  in  this  connection  that  most  of  these  indusf  ries 
which  consume  sugar  largely  are  young;  they  are  constantly  growing 
and  widening  in  their  sphere.  Taking  into  consideration  the  growth 
of  these  industries  and  the  tendency  of  our  people,  as  shown  by  the 
past,  the  demand  for  sugar  in  the  future  in  this  country  is  sure  to  be 
progressive  and  extensive. 

Business  men,  farmers,  and  capitalists  need  not  apprehend  that  our 
insular  possessions  will,  under  any  conceivable  condition  of  things,  be 
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able  to  supply  this  country  with  an  excessive  amount  of  sugar.  With 
our  present  demand  and  the  growth  of  our  consumption  it  will  not  be 
possible  for  our  home  producers  and  those  of  the  islands  to  furnish  all 
the  sugar  we  shall  need.  It  must  be  borne  in  mind  that  the  available 
maximum  production  of  these  islands  is  practically  known,  as  well  as 
the  limits  which  they  can  not  exceed.  For  the  remainder  we  will  be 
compelled  to  buy  sugars  that  come  into  our  market  from  abroad. 

The  following  statistics  are  compiled  from  an  article  in  the  Weekly 
Statistical  Sugar  Trade  Journal,  published  by  Willett  &  Gray.  These 
statistics  offer  some  very  valuable  information  on  the  amount  of  sugar 
consumed  in  this  country  and  the  growth  of  consumption: 

Tons*  of  sugar  consumed  in  the  United  States  in  1898,  1899,  and  1900. 


Classification. 


Net  imports  of  foreign  sugar 

Domestic  cane  sugar 

Domestic  beet  sugar 

Maple  sugar 

Sugar  made  in  United  States  from  foreign  molasses 


189S. 


1,638,937 

252, 812 

34, 453 

5,000 

1,700 


1899. 


,  839, 642 

160, 400 

62, 826 

5,000 

5, 200 


1 ,  960, 014 

174, 450 

82, 736 

5,000 

7,647 


aTons  of  2,240  pounds. 
Consumption  of  sugar  in  the  United  States,  1881  to  1900. 


Year. 

Total 
amount  of 
sugar  con- 
sumed . 

Increase 
( + )  or  de- 
crease (—).» 

Consump- 
tion per 
capita. 

1881 

Tons* 
993, 532 
1,061,220 
1,170,375 
1,252,366 
1, 254, 116 
1,355,809 
1, 392, 909 
1,457,264 
1,439,701 
1, 522, 731 
1,872,400 
1,853,370 
1, 905, 862 
2,012,714 
1,949,744 
1,940,086 
2, 070, 978 
2, 002, 902 
2, 078, 068 
2,219,847 

Per  cent. 

Pounds. 

1%%>                                                                                                         

+  6.80 
+10. 30 
+  7.00 
+  0.14 
+  8.11 
+  2.73 
+  4.62 

-  1.21 
+  5.80 
+22.  96 

-  1.10 
+  2.83 
+  5.08 

-  3.27 

-  0.53 
+  6.79 

-  3.29 
+  3.75 
+  6.82 

1883 

188 L    .                                           

51. 00 

1885 

49.95 

1880 

52.55 

1887 

53.11 

1888.                          

54.23 

1889                                                    

52.64 

1890 

54.56 

1891    

67.46 

1892. 

63.76 

189:' 

63. 83 

1894 

66.64 

1895 

64.23 

1896 

60.09 

1897                               

63. 50 

189: '                                          

60.30 

189!                                                

61.00 

190  )                                                                    

66.60 

As  compared  with  the  previous  year. 


11  Tons  of  2,240  pounds. 


Forces   which   are    Educating  the   People  in   Regard   to   the 
Beet-Sugar  Industry. 


In  this  report  I  have  thought  best  to  briefly  review  the  various 
forces  which  are  at  work  educating  the  people  of  all  classes  in  America 
regarding  the  benefits,  the  methods,  the.  art  and  science  of  the  beet- 
sugar  industry. 
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SYSTEMATIC    PROPAGANDA. 

In  keeping  with  the  public  interest  that  has  been  aroused  regarding 
thi>  industry,  arc  the  systematic  methods  of  propagating  idea-  touch- 
ing the  industry.  Public  meetings  have  been  held  in  many  localities 
during  the  past  year.  Meetings  of  this  kind  are  attended  by  the  busi- 
nessmen and  farmer-  of  the  respective  localities.  Speakers  well  quali- 
fied to  present  the  various  phases  of  the  subject  address  these  meetings. 
The  methods  of  planting,  cultivating,  and  harvesting  sugar  beets  are 
discussed;  also  the  conditions  and  requirements  necessary  to  the  estab- 
lishment of  a  sugar  factory,  along  with  the  cost  of  instituting  the  same. 

The  benefits  of  locating  such  an  industry  in  that  particular  locality 
are  outlined.  This  is  the  first  step  to  arouse  public  sentiment.  It  is 
made  pretty  clear  that  the  establishment  of  no  other  single  industry 
could  touch  so  intimately  all  phases  of  life  as  would  that  of  the 
sugar  industry.  It  is  shown  that  it  would  give  an  impetus  to  several 
other  industries,  such  a-  stock  feeding-  and  dairying.  It  is  also  shown 
that  the  production  of  sugar  beets  and  the  manufacture  of  the  same 
into  sugar  involves  an  expenditure  of  a  large  amount  of  capital:  that 
the  demand  for  labor  is  greatly  increased,  so  that  no  one  desiring 
employment  need  go  without  it:  that  it  increases  the  population  of  a 
district  and  stimulate-  business  through  all  of  its  channels,  and  that  a 
condition  of  prosperity  prevails  wherever  this  enterprise  is  instituted. 

Other  meeting>  follow,  out  of  which  crystallizes  an  effort  to  thor- 
oughly and  systematically  test  the  conditions  of  the  neighborhood  for 
growing  sugar  beets.  If  results  are  sufficiently  favorable,  an  effort  is 
made  to  enlist  the  attention  of  capital  to  the  extent  of  establishing  a 
beet->ugar  factory.  These  meetings  give  the  press  something  tangible 
to  present  to  the  reading  public,  and  before  long  farmers,  business 
men.  and  capitalists  are  all  more  or  less  convinced  of  the  mutual  benefits 
that  might  be  derived  from  building  a  sugar  factory. 

The>e  meeting-  and  the  good  work  of  the  press  usually  result  in  the 
holding  of  a  convention  representing  a  large  area  or  district.  Experts 
and  experienced  beet-sugar  advocates  are  called  in.  and  the  claims  of 
this  industry  are  presented  in  a  methodical  and  systematic  manner. 
Capital  is  usually  represented.  The  final  result  i-  that  a  company  is 
organized  and  the  factory  started.  Future  investigations  Mmply 
become  a  matter  of  future  experience  in  the  practical  operations  of  a 
concern. 

FACTORIES    As    EDUCATORS. 

The  education  of  the  people  on  this  subject  has  been  aided  by  the 
building  of  >ugar  factories.  A  lew  years  ago  the  existing  factories 
were  confined  to  a  few  localities.  Persons  desiring  to  gain  practical 
information  concerning  the  operation  of  a  sugar  factory  or  the  raising 
of  the  beets  therefor  usually  had  to  make  long  and  expensive  trips  to 
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visit  such  factories.  With  the  building-  of  new  factories  the  facilities 
for  gaining  such  information  have  greatty  improved. 

The  information  gained  by  the  farmer  who  is  seeking  light  on  the 
practical  side  of  sugar-beet  growing  makes  a  much  deeper  impression 
on  his  mind  when  he  is  able  to  go  into  the  beet  fields  near  a  factory, 
examine  the  soils,  and  talk  to  the  farmers  who  produce  the  beets. 
Here  he  learns  the  soil  and  moisture  requirements  of  beets;  the 
methods  of  their  cultivation;  the  average  tonnage  per  acre  and  the 
market  price;  the  cost  of  production  and  the  profit  or  loss  involved; 
the  factory  requirements  regarding  the  beets;  and  many  other  impor- 
tant facts. 

Capitalists  and  business  men  have  the  same  open  field  for  investigat- 
ing their  side  of  the  proposition.  Business  men  discover  the  benefits 
to  all  kinds  of  enterprises.  In  expending  the  money  to  build  a  factory 
large  amounts  of  materials  are  used  and  labor  is  demanded.  Most  of 
the  returns  in  money  secured  by  the  factory  for  sugar  manufactured 
is  spent  in  the  localit}^  or  district  for  crude  materials  or  some  form  of 
service.  This  is  true  with  all  of  the  receipts,  in  fact,  except  the  prof- 
its of  the  concern,  and  these  profits  stay  to  enhance  the  values  of  the 
district  if  the  concern  is  capitalized  by  actual  residents.  Capitalists, 
after  a  short  investigation,  are  enabled  to  formulate  correct  ideas  as  to 
the  cost  of  building  a  factory  and  the  profits  to  be  secured  from  its 
operation. 

There  can  be  no  question  as  to  the  material  value  of  this  source  of 
education.  The  owners  of  the  earlier  factories  are  to  be  commended 
for  their  liberality  in  devoting  time  and  effort  to  the  instruction  of  vis- 
iting committees  who  were  seeking  such  information.  I  have  never 
heard  of  a  bona  fide  investigating  committee  of  this  kind  to  whom  the 
factories  did  not  give  every  opportunity  to  gather  the  desired  facts. 

The  factories  are  not  only  interested  in  improving  the  conditions  and 
facilities  for  making  sugar,  but  they  are  also  interested  in  bettering 
the  methods  of  agriculture  hy  which  sugar  beets  are  grown.  Every 
well-regulated  factory  has  what  it  terms  an  agriculturist.  It  is  his 
business  to  supervise  the  growing  of  all  the  beets  for  the  factory,  and 
to  secure  the  contracts  from  the  farmers  for  the  same.  The  factory 
must  know  that  it  is  to  have  sufficient  beets  to  carry  it  through  the 
campaign  and  that  these  beets  are  of  suitable  quality.  On  this  matter 
everything  depends. 

In  the  contracts  with  the  farmers  are  the  rules  and  regulations  gov- 
erning the  treatment  in  growing  the  beets.  The  agriculturist  makes 
a  careful  study  of  the  best  soils  accessible  to  the  factory  and  makes  his 
contracts  accordingly.  He  inspects  and  directs  the  growing  of  all  the 
beets  during  the  season,  and  issues  notice  to  the  farmers  when  to 
deliver  their  beets.  The  intimate  relation  which  the  factory  sustains 
to  the  farmer,  as  a  producer  of  its  raw  material,  is  one  of  the  beneficial 
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thing's  on  the  agricultural  side  of  the  question.  The  agriculturist  is 
selected  on  account  of  his  peculiar  fitness  and  proficiency.  He  is  a 
student  of  agriculture  and  an  observer  of  its  condition-.     He  is  a  great 

help  to  the  agricultural  community. 

EXPERIENCE    AS    AN     EDUCATOR. 

In  harmony  with  the  confused  state  of  the  public  mind  in  the  begin- 
ning, is  the  lack  of  method  and  unorganized  effort  on  the  part  of  the 
management  of  new  factories.     In  most  instances  the  attempt  has  been 

made  to  organize  a  company,  build  a  factory,  and  put  it  into  operation 
within  a  year.  There  would  he  considerable  hazard  in  this  haste  even 
if  the  projectors  and  everybody  concerned,  including  the  beet  growers, 
had  had  experience  and  thoroughly  understood  their  business.  The 
had  effects  of  this  hurry-up  method  become  all  the  more  apparent 
when  it  is  understood  that  most  of  these  companies  are  organized  and 
the  factories  are  built  by  men  who  know  absolutely  nothing  about  sugar 
making.  They  are  located  in  farming  districts  where  farmers  know 
nothing  about  growing  sugar  beets  except  what  they  may  have  read  or 
heard.  They  are  absolutely  without  practical  experience.  And  yet 
they  are  called  upon  to  produce  a  crop  of  beets  while  the  factory  is 
building. 

The  difficulties  in  building  a  sugar  factory  are  so  many  and  call  for 
such  constant  attention  from  those  interested  that  they  rind  their  time 
thoroughly  occupied.  They  have  no  time  to  give  to  the  growing  of 
the  crop  of  sugar  beets  upon  which  everything  depends  for  the  sue  — 
of  the  factory  during  the  campaign.  I  have  known  those  interested  in 
building  a  factory  to  be  so  occupied  with  it-  construction  that  they 
were  never  able  to  get  out  and  observe  any  of  the  fields  of  beets  during 
the  growing  season.  They  did  not  know  whether  all  the  requirements 
had  been  complied  with  or  whether  none  of  them  had.  One  of  the 
manager-  said  to  me:  "I  have  all  1  can  do  to  build  a  factory:  it  is  the 
farmers'  business  to  grow  the  beets."  There  was  no  one  delegated 
from  this  particular  factory  to  make  any  observations  of  the  crop  or 
offer  any  help  or  instruction-  to  the  farmer-.  The  results  taught  the 
manager-  of  this  factory,  before  they  had  finished  the  first  campaign. 
that  everything  depended  on  keeping  in  close  touch  with  the  farmers. 
This  was  an  extreme  case,  of  course,  but  it  must  be  apparent  that,  with 
the  amount  of  work  and  worry  required  to  build  a  factory  in  so  short 
a  .-pace  of  time,  very  little  time  or  interest  can  be  devoted  to  the  crop 
out  of  which  the  sugar  must  be  made. 

Factories  usually  have,  and  always  should  have,  an  agriculturist  with 
a  competent  corps  of  assistants,  through  which  the  most  necessary  aid 
and  instruction  can  be  offered  to  the  farmer-  constantly.  A-  a  rule 
these  new  factories  -tart  in  depending  largely  on  their  skilled  employees 
for  information  on  all  the  lines  from  the  time  the  seed  is  planted  to 
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the  time  the  sugar  is  placed  on  the  market.  This  is  necessarily  the 
case.  Men  who  have  been  interested  in  other  lines  of  business  have 
put  their  money  into  the  concern.  The  farmers  have  been  growing 
other  crops  whose  culture  is  entirely  unlike  that  of  sugar  beets.  For 
a  while  the  principal  thing  gained  by  those  connected  with  such  a  fac- 
tory as  this  is  experience.  This  is  one  of  the  most  necessary  features 
in  the  development  of  the  industry  in  this  country.  Unfortunately  it 
is  something  that  requires  time,  but  as  the  work  goes  on  each  indi- 
vidual worker  becomes  more  experienced;  each  learns  to  depend  more 
on  his  own  resources,  and  learns  to  shorten  and  lighten  the  labor  which 
falls  to  him;  he  learns  better  methods,  originates  better  processes,  and 
becomes  an  artisan  in  so  far  as  the  scope  of  his  talents  and  opportuni- 
ties permits. 

The  man  who  has  ventured  his  money  in  the  enterprise,  and  who  is 
the  real  power  behind  it,  gradually  gathers  the  information  necessary 
to  enable  him  to  operate  a  sugar  factory.  He  learns  to  examine  and 
improve  the  machineiy  and  the  processes  when  it  is  necessary,  and 
he  learns  when  it  is  necessary;  he  becomes  a  student  of  the  operation 
of  the  concern  as  a  whole;  he  knows  where  to  economize,  and  where 
to  invest  for  the  purpose  of  economy. 

The  farmer  goes  through  the  same  course  of  practical  education. 
Every  }7ear  he  is  able  to  produce  beets  cheaper  and  better;  he  is  ena- 
bled through  experience  to  take  advantage  of  all  of  the  benefits  incident 
to  his  participating  in  this  industry ;  he  will  finally  acquire  the  ability 
to  produce  the  most  beets  and  the  best  beets  for  the  least  money.  His 
first  experience  is  liable  to  be  discouraging.  His  tonnage  is  low,  the 
quality  of  his  beets  is  poor;  he  discovers  the  causes,  and  aims  at 
improvement  in  his  next  effort.  He  finally  becomes  master  of  the 
situation,  finally  discovers  there  is  a  vast  difference  between  trying 
and  knowing.  He  finds  he  has  worked  out  his  side  of  the  task;  he 
feels  competent  and  confident;  he  knows  that  it  is  a  profitable  field 
crop.  This  difference  between  the  results  of  an  inexperienced  farmer 
and  a  successful  one  through  experience  is  the  coefficient  through 
which  we  determine  the  grand  total  of  success  by  using  as  a  fac-tor 
the  total  number  of  farmers  engaged. 

At  the  Paris  Exposition  statistics  were  offered  in  the  German  depart- 
ment to  show  that  Germany  had  been  enabled  to  decrease  her  cost  of 
production  of  sugar,  during  a  certain  definite  time,  25  per  cent.  . 

In  my  last  report  I  included  the  statistics  of  Germany  for  twenty-two 
years  to  show  how  she  had  gradually  grown  up  in  her  tonnage  per 
acre,  in  the  sugar  content  and  purity  of  the  beet,  and  in  the  amount 
of  sugar  produced  per  acre.  At  the  same  time  the  cost  of  production 
had  been  gradually  decreased.  These  are  all  important  items  redound- 
ing to  the  benefit  of  the  farmer  through  experience. 

When  those  in  this  country  who  are  interested  in  this  industry  shall 
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have  attained  the  proficiency  which  can  conic  only  through  experience, 

then,  and  then  only,  will  the  industry  be  established  under  its  best 
conditions.  This  must  be  borne  in  mind  in  making  our  estimate  of 
the  eventual  cost  of  producing-  sugar  here.  When  comparing  our 
home  industry  with  that  of  any  other  country,  we  must  consider  that 
there  is  a  large  amount  of  slack  here  that  must  be  taken  up.  Another 
feature  that  we  are  entitled  to  consider  is  that  the  American,  as  a  rule, 
has  largely  excelled  artisans  of  other  countries  in  his  quicker  and  bet- 
ter methods,  in  his  abilitvto  cheapen  processes  and  to  make  up  to  a 
large  extent  for  the  item  of  cheaper  labor  in  other  countries  by  his 
superior  artisan  ability.  This  has  been  demonstrated,  and  is  being 
demonstrated  every  day  in  the  manufacture  of  sugar.  The  tact,  inge- 
nuity, artisan  ability,  and  hustling  qualities  of  the  American  may  be 
counted  a-  an  asset  in  favor  of  a  better  and  cheaper  production  of 
sugar.  These,  along  with  the  benefits  to  be  acquired  from  experi- 
ence, are  features  that  are  constant,  and  are  bound  to  affect  the  future 
of  sugar  manufacturing  in  this  country.  Until  such  a  time  a-  \\c  can 
thoroughly  comprehend  and  calculate  the  effect  of  these  factors  we 
can  not  be  able  to  give  an  accurate  estimate  of  the  cost  of  home  pro- 
duction of  sugar. 

THE    EDUCATION    OF    LABOR. 

The  question  of  high-priced  labor,  that  must  necessarily  enter  into  all 
our  estimates  of  cost  of  production,  necessitate-  a  constant  vigilance 
in  the  point  of  quickening  and  cheapening  the  processes  of  manufac- 
ture. The  very  item  which  always  appears  to  our  disfavor  in  com- 
parison with  other  countries  offers  the  stimulus  for  closer  investigation 
and  for  final  favorable  effect.  Through  experience  we  are  educating 
our  workmen,  lessening  the  work,  removing  the  obstacles,  and  meet- 
ing the  problems  which  constantly  occur.  Each  campaign  bring- 
forth  better,  easier,  and  cheaper  methods.  Each  new  campaign  is 
entered  upon  with  a  new  zeal  for  investigation  and  improvement. 

It  is  interesting  to  note  the  limited  amount  of  skilled  labor  with 
which  new  sugar  factories  begin  their  work.  In  the  beginning  con- 
siderable of  this  labor  had  to  be  brought  over  from  Europe.  There 
are  certain  places  in  a  sugar  factory  that  can  only  be  tilled  by  work- 
men skilled  in  a  particular  feature  of  the  work. 

When  the  fires  are  built  and  the  machinery  is  started  in  motion,  the 
education  in  sugar  making  of  a  large  number  of  persons  begins.  This 
is  the  school  out  of  which  are  to  rise  competent  workmen  who  are  to 
till  places  of  responsibility  requiring  previous  training.  Day  after 
day  the  unskilled  workmen  follow  through  the  details  of  their  special 
work  in  sugar  making,  under  the  supervision  of  tin1  skilled  workmen 
in  charge,  until  they  finally  become  adepts.  Each  worker,  from  the 
one  who  shovels  the  beets  into  the  irriaratmg'  channel  for  convevance 
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to  the  factory  to  the  one  who  watches  the  temperatures  and  consist- 
ency in  the  evaporators  and  boilers,  daily  becomes  more  expert  in  his 
particular  part.  He  performs  the  operation  with  greater  ease  and 
greater  success  day  b}x  da}7.  His  education  and  his  expertness  are>  a 
part  of  the  means  of  bettering  and  cheapening  the  factory  operations. 
The  company  gradually  increases  the  capacity  of  its  factory,  remodels 
its  equipment,  and  cheapens  the  cost  of  production,  until  finally  it 
reaches  its  maximum  of  efficiency  in  sugar  production. 

As  the  industiy  grows  and  other  new  factories  are  built,  a  demand 
is  created  for  the  services  of  the  graduates  from  earlier  factories.  The 
new  f actory  must  secure  a  quota  of  men  to  fill  positions  of  responsi- 
bility and  requiring  skill.  This  is  the  opportunity  for  the  promotion 
of  the  workmen.  Others  are  put  into  training  for  the  places  of  those 
who  go  out.  The  drain  is  not  permitted  to  impair  the  operations  of 
the  factory.  Young  men  are  carefull}T  selected  in  the  beginning  and 
carefully  trained.  Under  our  system  of  popular  education,  the  sup- 
ply of  raw  material  from  which  to  select  these  workmen  is  peculiarly 
good  as  well  as  large. 

In  this  country  the  }7oung  man  is  not  bound  hy  any  decree  of  fate  or 
custom  to  follow  any  particular  occupation  because  his  ancestors  fol- 
lowed it.  Here  no  one  is  required  to  inherit  an  occupation,  but  every 
one  may  select  the  occupation  best  suited  to  his  inherited  or  acquired 
tastes  and  abilities.  To  this  fact  may  be  attributed  much  of  the  suc- 
cess attained  by  the  American  workmen.  The  factory  owners  are  able 
to  make  their  selections  from  young  men  who  see  in  this  industry  a 
calling  which  meets  their  peculiar  fitness,  tastes,  and  ambition.  Tk'ey 
see  in  it  an  opportunity  for  promotion;  they  work  in  it  inspired  with 
the  ambition  of  being  future  managers  or  superintendents.  In  this 
country  such  a  thing  is  not  only  possible  but  quite  probable.  Our  col- 
leges of  agricultural  and  mechanic  arts  are  turning  out  a  large  supply 
of  }Toung  men  educated  scientifically  and  practically.  These  institu- 
tions, with  their  thoroughly  equipped  laboratories,  are  furnishing 
abundant  material  for  the  needs  of  the  beet-sugar  factories. 

American-Made  Machinery  and  Implements. 

Along  with  the  progress  that  is  being  made  in  the  manufacture  of 
sugar  from  beets  in  America,  and  quite  consistent  with  American 
character,  is  to  be  noticed  the  alertness  of  our  machinery  and  imple- 
ment men.  From  the  beginning  the  manufacturers  of  factory  machin- 
ery gave  the  beet-sugar  factory  careful  study.  A  large  percentage  of 
the  factories  that  have  been  built  have  been  designed  and  the  equip- 
ment has  been  planned  by  American  architects  and  designers.  A  good 
percentage  of  the  machinery  in  the  factories  is  home  manufactured. 
There  is  probabl}^  not  a  factory  in  this  country  that  does  not  possess 
more  or  less  of  the  American-made  and  American-designed  machinery. 
Many  of  them  are  so  equipped  throughout. 
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Where  most  of  the  trouble  has  arisen  on  trial  with  new  machinery 
the  same  has  turned  out  to  be  foreign  made;  and  it  is  a  further  very 
noticeable  incident  in  this  connection  that  where  the  machinery  has 
been  displaced  in  a  sugar  factory  for  the  purpose  of  obtaining  better 
results  it  has  been  largely  at  the  expense  of  the  foreign-made  machin- 
ery by  introducing  something  of  the  American  pattern.  Instances 
could  be  pointed  out  where  factories  were  built  no  later  than  last  year 
equipped  with  the  latest  foreign-made  machinery,  which  was  later  torn 
out  and  replaced  by  American-made  machinery  at  an  expenditure 
reaching  from  $50,000  to  $100,000. 

We  can  confidently  look  to  the  future  career  of  the  American  man- 
ufacturer for  the  new  era  in  beet-sugar  machinery.  The  same  may  be 
said  in  reference  to  agricultural  implements  for  seeding,  cultivating, 
and  harvesting  the  beet  crop.  From  the  beginning  the  manufacturers 
of  farming  implement-  gave  this  subject  careful  attention  and  study. 
Expert-  were  sent  into  the  fields  and  implements  were  designed  and 
put  into  use  to  meet  the  peculiar  features  of  agriculture  in  the  various 
sections.  Results  were  carefully  watched,  implements  were  improved 
to  meet  obstacles  encountered.  The  noticeable  feature  that  appears 
in  comparison  with  foreign-made  machinery  is  that  the  American  arti- 
cle is  not  nearly  so  cumbersome,  it  aims  to  accomplish  the  same 
results  without  so  much  laborious  effort  by  man  and  horse.  It  is 
probable  that  the  expense  to  the  manufacturer  of  implements  has 
been  more  than  the  profits  he  has  derived.  With  true  American 
enterprise  he  has  anticipated  the  fact  that  this  industry  is  to  be  estab- 
lished on  a  sure  and  extensive  basis.  His  reward  will  come  in  the 
demand  for  this  class  of  agricultural  implement-  which  is  bound  to 
come  in  the  near  future. 

Constant  progress  ha-  marked  the  history  of  this  industry.  In  no 
other  field  of  mechanic-  and  agriculture  have  improvements  been  so 
pronounced.  Its  introduction  into  the  United  State-  i-  the  beginning 
of  a  new  era  of  discoveries  and  improvements.  I  will  suggest  some  of 
the  problems  that  are  to  be  worked  out  in  its  inauguration  here: 

It  i-  patent  to  everyone  that  the  seeding  and  harvesting  implement- 
hitherto  used  have  not  been  well  adapted  to  saving  time,  labor,  and 
expense  in  doing  the  work  for  which  they  were  designed.  For 
instance.  20  pounds  of  seed  per  acre  are  required  in  order  to  insures 
crop.  These  seeds  art  -own  continuously  from  one-half  to  an  inch 
apart  in  a  row.  After  the  plant-  are  up  and  when  they  possess  three 
or  four  leaves  most  of  them  art4  cut  our.  leaving  the  remainder  in 
bunches  from  8  to  I'J.  inches  apart.  If  some  successful  plan  could  be 
arranged  for  planting  them  in  bunches  in  the  beginning  it  would  do 
away  with  the  labor  of  hunching  and  save  at  least  two-thirds  of  the 
seed.  This  would  save  at  least  $1.65  per  acre  for  seed  alone,  in  addi- 
tioi   to  the  cost  of  bunching,  which  would   probably  be   much    more. 

1^147— nl 2 
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Specially  designed  seeders  have  been  offered  to  accomplish  these 
results. 

The  implements  for  harvesting  that  have  been  in  use  hitherto  simply 
loosen  the  beets,  leaving  the  rest  of  the  labor  to  be  performed  by  hand. 
The  beets  must  be  topped  by  a  laborer  picking  them  up  one  at  a  time 
and  giving  a  stroke  of  the  knife  to  remove  that  part  of  the  crown  above 
the  sun  line  along  with  the  leaves.  The  beets  are  then  usually  thrown 
in  piles  and  afterwards  thrown  into  sacks,  which  are  conveyed  in  wagons 
to  the  railroad  car  or  factory. 

Harvesting  implements  have  been  designed  not  only  to  loosen  the 
beets,  but  to  remove  the  tops,  shake  off  the  dirt,  and  to  throw  the 
beets  into  wagons  as  the  machine  proceeds.  I  am  unable  at  this  time 
to  give  a  definite  statement  as  to  whether  or  not  these  machines  are 
effective  in  doing  the  work  properly  and  in  lessening  the  cost  of  labor. 
Neither  am  I  able  to  state  at  this  time  whether  or  not  the  planter 
described  above  is  a  success;  but  I  believe  that  experience  and  trial 
will  eventually  lead  to  the  saving  of  time  and  expense  along  the  lines 
indicated. 

Superintendents  and  managers  of  factories  are  giving  special  study 
to  the  details  in  the  process  of  manufacturing  sugar  with  a  view  to 
eliminating  cumbersome  methods  and  introducing  effective  ones.  The 
operation  of  each  piece  of  machinery  is  given  attention,  and  new  designs 
are  introduced  when  it  is  thought  the  processes  can  be  bettered.  There 
is  scarcely  a  manufacturing  company  that  is  not  working  out  some 
peculiar  feature  of  machinery  or  operation  which  has  been  suggested 
by  experience.  Some  of  these  new  features  are  made  known;  others 
are  kept  secret. 

Bounties  and  Other  Methods  of  Promoting  the  Industry. 

Under  this  head  attention  is  first  called  to  the  action  of  legislatures 
and  courts  in  various  States  regarding  State  bounties.  Promotion  by 
bonuses  and  exemption  from  taxation  by  municipalities  are  then  briefly 
discussed. 

BOUNTY   LEGISLATION. 

Since  my  last  report  some  of  the  State  courts  have  taken  definite 
action  touching  the  bounty  system.  This  is  a  method  of  encourage- 
ment devised  for  the  purpose  of  stimulating  the  introduction  of  the 
sugar  industry  and  attracting  the  attention  of  capitalists. 

The  States  that  have  already  paid  bounties  for  the  manufacture  of 
sugar  are  New  York,  Michigan,  and  Minnesota. 

The  legislature  of  Illinois  passed  the  bounty  law  offering  1  cent  a 
pound  on  all  high-grade  refined  sugar  manufactured,  on  condition  that 
the  factories  pay  $5  per  ton  to  the  farmers  for  the  beets.  The  gov- 
ernor vetoed  the  bill. 

Some  y ears  ago  Nebraska  passed  a  bounty  law  devised  to  encourage 
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farmers  and  manufacturers;  the  following  Legislature  refused  to  make 
the  appropriation  necessary  to  carry  out  the  enactment,  and  the  law 
was  finally  repealed. 

In  Minnesota  the  legislature  passed  the'bounty  law  offering  1  cent 

per  pound  for  all  sugar  manufactured  in  the  State,  and  limited  the 
expenditure  in  this  direction  to  $40,000,  distributing  this  amount  pro 
rata  among  the  factories  earning  the  same.  The  bill  was  vetoed  by 
the  governor,  but  was  passed  over  his  veto  and  became  a  law  of  the 
State. 

Other  State-  in  which  factories  are  not  yet  established  have  bounty 
laws  on  their  statute  book-.  South  Dakota,  for  instance,  offers  a 
bounty  of  1  cent  per  pound.  In  Iowa  the  legislature  passed  an  enact- 
ment remitting  the  taxes  on  all  investment-  in  sugar  factories  for  a 
a  period  of  ten  years.  In  the  State  of  Washington,  where  a  factory  is 
located  at  Spokane.  1  cent  a  pound  is  offered  for  all  sugar  manufac- 
tured. The  total  amount  i-  limited  to  $50,000.  The  operation  of  the 
law  i-  limited  to  a  period  of  three  years,  and  to  factories  which  shall 
be  completed  prior  to  November  1.  1901. 

Michigan  hiis  been  the  storm  center  of  the  objection  to  this  bounty 
system.  This  probably  grew  out  of  the  fact  that  nine  factories  were 
put  in  operation  in  Michigan  in  the  short  space  of  two  year-.  The 
legitimate  claim-  of  these  factories  under  the  law  seemed  an  enormous 
drain  upon  the  State  treasury.  Under  the  terms  of  the  law  it  was 
provided  that  factories  were  to  receive  1  cent  per  pound  for  all  -ugar 
manufactured.  The  act  appropriated  $10,000  for  the  payment  of  the 
bounty  and  provided  that  any  excess  above  that  should  be  paid  out  of 
the  general  fund  by  warrants  drawn  against  the  same.  The  first  factory 
built  in  the  State  was  that  of  the  Michigan  Sugar  Company,  which 
drew  the  bounty  for  the  first  year.  1898,  absorbing  the  $10,000,  and 
then  put  in  a  claim  for  the  balance  from  the  general  fund  according  to 
the  law.  Eight  other  factories  were  constructed  and  put  into  operation 
for  the  campaign  of  1899.  These  nine  factories  produced  33,150,873 
pound-  of  sugar,  and  under  the  term-  of  this  law  were  entitled  to 
$331,508.73. 

The  people  of  the  State  were  confronted  with  an  enormous  drain 
upon  their  State  treasury.  These  factories  "})erating  for  thefirst  year 
were  late  in  beginning.  They  were  in  the  experimental  stage:  they 
were  working  on  the  first  crop  of  beets  ever  produced  by  Michigan 
farmer-.  Owing  to  all  these  causes  it  i-  probable  that  the  factories 
did  not  produce  -ugar  equal  to  half  their  capacity.  Thus  if  no  addi- 
tional factories  were  built,  the  demand-  on  the  State  treasury  might 
reach  something  like  $700,000.  The  following  legislature  undertook 
to  amend  the  law  by  inserting  one-half  cent  per  pound  instead  of  1 
cent,  as  under  the  old  law:  the  governor  had  insisted  in  his  message 
that  there  should  be  a  clause  limiting  the  maximum  amount  that  could 
be  paid  to  any  one  factory  to  $25,000.     The  legislature  refused  to  take 


20  PROGRESS    OF    BEET-SUGAR    INDUSTRY,   1900. 

this  view  of  the  case,  and  the  governor  vetoed  the  bill,  This  left  the 
old  law  in  force.  The  attorney-general  rendered  an  opinion  that 
warrants  could  not  be  drawn  on  the  treasury  for  this  purpose;  that 
the  object  was  not  one  for  which  a  tax  could  properly  be  levied.  The 
sugar  factories  insisted  upon  their  right  under  the  law.  The  matter 
was  carried  through  the  courts  and  finally  it  was  decided  hy  the 
Supreme  Court  that  the  law  was  unconstitutional  and  the  attorney - 
general's  opinion  was  sustained. 

The  States  of  New  York  and  Minnesota  are  continuing  to  pay  boun- 
ties and  to  encourage  the  industry  in  this  way.  It  is  usual  for  States 
offering  bounties  to  require  that  factories  pa}T  an  additional  amount 
for  beets,  usually  $1  a  ton  over  and  above  the  ordinary  market  price. 

Is  there  am^  actual  necessity  for  the  offering  of  a  bounty  %  There  is 
sufficient  profit  in  the  investment,  where  right  conditions  prevail, 
without  this  additional  encouragement.  The  offering  of  a  bounty  has 
more  or  less  of  a  tendency  to  stimulate  the  location  of  a  factory  where 
the  same  might  not  have  gone  had  everything  depended  upon  the 
natural  advantages.  The  future  of  this  industry  depends  largely  on 
the  location  of  factories  in  places  where  they  can  be  sustained  upon 
the  natural  resources.  If  all  the  States  keep  their  hands  off  in  this 
matter,  the  first  factories  will  go  to  places  showing  the  best  conditions 
for  maintaining  them.  One  failure  will  do  more  to  discourage  than 
many  successes  can  do  to  encourage  the  industry.  If  any  encourage- 
ment is  to  be  offered,  it  should  be  done  by  the  General  Government, 
so  that  factories  shall  be  left  free  to  seek  the  places  presenting  the  best 
facilities  and  natural  inducements. 

It  certainly  appears  to  be  a  hardship  that  a  factory  should  be  con- 
structed in  any  particular  State  under  the  implied  contract  that  said 
State  will  pay  a  bounty  for  a  certain  period,  and  then,  when  the  factory 
shall  have  been  built  and  the  investor's  nione}'  is  tied  up,  the  State 
should  fail  to  keep  its  agreement.  In  the  case  of  the  State  of  Michi- 
gan much  of  the  capital  now  invested  in  the  sugar  industry  had  been 
already  organized  and  employed  in  other  lines.  The  timber  resources 
of  the  State  were  failing.  In  many  large  centers  of  the  lumber  indus- 
try the  mills  had  closed  for  want  of  material  to  work  upon;  the  fires 
were  out  and  the  capital  was  idle;  the  capitalists  were  looking  around 
for  something  else  to  introduce  in  the  place  of  their  waning  lumber 
industry.  The  State  came  forward  and  offered  encouragement  in  the 
way  of  bounty  on  beet  sugar.  Factories  were  built  immediately,  expect- 
ing to  participate  in  this  State  bounty.  It  was  believed  by  investors 
that  by  the  time  this  bounty  expired  \>x  limitation  the  factories  would 
be  so  thoroughly  installed  that  they  would  be  able  to  continue  success- 
fully without  it.  Under  the  court's  decision  they  will  of  necessity 
have  to  succeed  without  it,  if  at  all.  This  should  have  been  the  under- 
standino-  in  the  start. 
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BONUSES    AND    EXEMPTIONS. 

The  promotion  of  this  industry  is  attempted  through  a  great  many 
plans,  ways,  means,  and.  in  some  instances,  "schemes."  The  method 
adopted  by  those  imbued  with  public  interest  or  local  pride  has  already 
been  presented.  Most  of  those  participating  in  public  meetings  and 
conventions,  as  well  as  those  who  write  and  lecture,  are  imbued  with 
the  idea  that  the  industry  would  benefit  the  community  as  a  whole. 
Such  persons  are  working  simply  for  the  public  weal. 

There  are  persons  of  another  class  who  help  to  stimulate  local  inter- 
est and  organization  because  they  would  like  to  be  connected  in  a 
practical  way  with  the  industry  by  investing  capital  and  participating 

in  the  organization  of  the  concern.     Architects  and  designers  of  fac- 
es e> 

tory  machinery  also  assist  in  the  promotion  and  stimulation  of  local 
action  and  the  investment  of  capital.  The  work  of  these  classes 
usually  promotes  the  industry  in  a  legitimate  way. 

There  is  still  another  class  of  promoters  whose  operations  are  more 
confusing  than  beneficial.  This  is  a  class  of  men  who  assume  to  be 
experts  on  the  subject  of  this  industry,  and  usually  claim  to  represent 
large  amounts  of  capital,  which  is  not  apparent.  They  go  into  a  com- 
munity, agitate  the  question,  hold  public  meetings,  and  arouse  public 
sentiment,  by  giving  the  impression  that  they  have  unlimited  capital 
behind  them,  and  that  they  are  on  the  eve  of  starting  a  sugar  factory 
in  the  community.  When  public  sentiment  is  aroused  t<>  a  sufficient 
pitch,  they  make  a  proposition  that  if  a  certain  bonus  shall  be  paid  by 
the  community — usually  so  much  land,  and  so  much  in  money,  run- 
ning up  into  the  thousands  of  dollars — they  will  secure  the  capital  for 
starting  a  factory.  Then,  perhaps,  the  city  authorities  meet,  remit 
the  taxes,  grant  franchises,  and  guarantee  privileges.  The  people 
organize,  raise  funds  to  buy  the  land,  and  to  pay  the  extra  in  cash. 
Sometimes  it  is  stipulated  that  the  local  community  is  to  subscribe  for 
a  certain  percentage  of  the  stock.  Sometimes  it  is  required  that  the 
farmers  shall  subscribe  for  a  considerable  amount  of  Stock  and  pay 
for  the  same  in  beets,  so  much  each  year.  The  local  organization  is 
required  to  secure  contracts  for  so  many  thousand  acres  of  beets  for 
the  factory.  In  many  instances  this  is  purely  the  work  of  bonus 
hunters  with  nothing  back  of  them.  They  take  the  contracts  from 
the  farmers,  the  offer  of  a  bonus  in  land  and  money,  the  franchises, 
privileges,  the  remission  of  taxes  granted  by  the  city,  and  start  out  to 
hunt  up  some  capitalists  who  will  take  this  job  lot  of  public  gratuities 
and  give  in  return  a  good  round  sum.  and  possibly  a  position  in  the 
local  organization. 

It  is  not  charged  by  the  writer  that  all  the  promoters  who  travel 
around  investigating  conditions  and  interesting  local  communities  are 
doing  so  without  any  definite  means  of  accomplishing  what  they  pre- 
tend.    But  it  is  asserted  that  this  is  true  in  many  cases.     In  cases 
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where  a  community  is  once  "taken  in  "  thus,  it  is  hard  to  arouse  them 
again  to  the  point  of  considering  a  really  meritorious  proposition 
where  it  is  legitimate  and  bona  fide. 

When  propositions  are  made  by  promoters,  local  communities,  before 
they  give  up  their  time  and  energy  and  involve  the  public  in  consider- 
ation of  the  project,  should  first  demand  definite  credentials.  The 
promoter  should  show  that  he  is  able  to  cany  out  his  side  of  the  deal 
when  the  community  shall  have  met  the  conditions  proposed.  The 
writer  can  not  refrain,  in  this  connection,  from  stating  his  belief  that 
smj  considerable  amount  of  bonus  is  entirely  unnecessary.  The  offer- 
ing of  franchises  and  privileges  and  the  remission  of  taxes  do  not  seem 
to  be  objectionable,  provided  the  community  or  municipality  does  not 
find  it  burdensome.  The  prospect  of  success  in  the  proposed  enter- 
prise should  1)3  sufficient  to  induce  the  investment  of  capital  without 
the  additional  encouragement  of  a  bonus.  It  may  be  that  concessions 
of  a  certain  amount  of  land  would  not  be  burdensome,  but  the  com- 
munity should  never  be  called  upon  to  pay  a  large  free  cash  sub- 
scription. 

The  question  of  local  subscriptions  for  stock  is  another  matter,  sirm 
ply  a  business  proposition,  provided  such  stock  entitles  its  holders  to 
participate  in  every  way  on  an  equality  with  all  other  share  holders. 
This  is  a  method  of  encouragement  that  may  be  recommended  as  wise 
and  safe,  provided  conditions  justify  the  belief  that  the  sugar  factory 
will  be  a  paying  enterprise. 

If  the  entire  amount  of  capital  could  be  secured  in  the  community, 
ideal  conditions  would  prevail  so  far  as  capitalization  is  concerned. 
This  would  combine  the  entire  influence  of  those  interested  in  the  suc- 
cess of  the  concern,  and  produce  united  energetic  effort.  This,  how- 
ever, is  not  possible  in  many  instances,  and  a  factory  need  not  fail  of 
building  on  that  account. 

Sugar-Beet  Seed. 

The  growing  of  sugar-beet  seed  is  an  intricate  process  if  the  best 
results  are  to  be  obtained.  No  novice  should  engage  in  this  enterprise. 
The  sugar-producing  quality  of  the  beet  has  been  built  up  through 
long  years  of  careful  study  and  work.  It  is  the  result  of  scientific 
breeding  and  selection.  When  the  manufacture  of  sugar  from  the 
sugar  beets  began,  they  were  considered  of  good  quality  if  they  pos- 
sessed a  sugar  content  of  6  to  8  per  cent.  At  the  present  time  the 
usual  requirements  for  factoiy  purposes  is  that  sugar  beets  shall  con- 
tain at  least  12  per  cent  in  sugar  with  a  coefficient  of  purity  of  80.  All 
the  localities  now  growing  sugar  beets  for  factory  use  in  this  country 
will  show  an  average  over  these  requirements.  In  some  of  the  regions 
of  California,  notably  the  southern  part,  the  averages  are  maintained 
as  high  as  16  per  cent  throughout  the  campaign.     It  quite  often  hap- 
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pens  in  cases  of  individual  beets,  ('specially  where  they  are  grown  for 
experimental  purposes,  that  they  will  run  as  high  as  24  per  cent  sugar. 
This  increase  in  the  sugar  content  in  the  beet  has  conic  about  in  no 
haphazard  way.  It  is  purely  the  result  of  skillful  effort  and  scientific 
direction. 

Only  those  beets  were  selected  as  "  mothers"  for  growing  the  seed 
which  showed  a  high  sugar  content  and  coefficient  of  purity.  The 
seeds  grown  from  these  beets  were  planted,  and  from  the  resulting 
crop  beets  were  selected  that  showed  the  same  high  qualities,  and  seeds 
from  the>e  were  planted  for  a  third  crop.  This  process  was  continued 
through  a  series  of  five  rears  before  the  seed  was  considered  tit  to 
place  on  the  market. 

HOME    PRODUCTION    OF    SEED. 

it  is  gratifying  to  know  that  the  industry  of  producing  sugar-beet 
seed  in  this  country  is  growing  quite  rapidly.  It  was  early  learned 
that  the  seed  question  was  of  considerable  importance.  When  the 
industry  started,  and  for  some  years  thereafter,  all  the  seed  used  was 
imported,  mainly  from  Germany  and  France.  Every  year  now  adds 
largely  to  the  home  production  of  this  commodity. 

We  have  thirty-two  factories  in  operation  in  this  countiy,  most  of 
which  are  of  large  capacity;  others  are  constantly  building;  we  pos- 
sess the  largest  factory  in  the  world,  and  others  that  will  compare 
favorably  with  the  largest  in  Europe.  It  is  entirely  competent,  in 
view  of  this  tine  start  in  the  installing  of  this  industry,  that  we  should 
grow  our  own  seed. 

It  is  important,  however,  that  those  who  undertake  this  task  should 
be  fully  aware  of  the  seriousness  of  the  undertaking.  The  sugar  beet 
of  high  sugar-producing  quality  was  developed  by  exactly  the  same 
methods  as  the  Jersey  cow  or  the  high-bred  horse.  It  can  be  readily 
seen  that  a  system  like  this  requires  careful  attention,  scientific  knowl- 
edge, and  expert  direction.  Not  every  >rcd  grower  could  produce 
good  sugar-beet  seed,  as  is  done  in  the  case  of  other  vegetables.  He 
must  first  equip  himself  with  the  knowledge  and  with  the  facilities  in 
the  form  of  a  laboratory  and  apparatus,  which  are  necessary  and 
expensive,  in  order  to  successfully  carry  on  this  enterprise.  The  beets 
must  be  kept  up  to  the  same  high  standard  that  has  been  maintained 
by  the  growers  in  Europe.  When  a  farmer  secures  his  seed  from  the 
producer  in  this  country  he  must  have  the  same  assurance  that  they 
possess  the  quality.  The  value  of  his  crop  depends  upon  the  sugar- 
producing  qualities  of  the  seed.  The  sugar  manufacturer  is  also  inter- 
ested in  the  quality  of  the  seed,  because  his  success  in  making  sugar 
from  the  beets  depends  to  a  large  extent  on  the  available  sugar  in  the 
beet  and  the  purity  of  the  juice.  These  are  qualities  inherent  in  the 
seed.     Breeding  and  selection  must  be  strictly  observed.     The  time 
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that  has  elapsed  since  sugar  beets  have  been  brought  into  requisition 
for  producing  sugar  is  relatively  short  compared  vzith  the  time  required 
to  fix  a  habit  or  tendency  in  the  nature  of  a  plant. 

The  business  of  producing  sugar-beet  seed  is  the  work  of  a  specialist 
and  not  that  of  a  common  seed  grower.  If  the  methods  here  outlined 
are  observed,  the  time  is  ripe  and  the  opportunity  is  inviting  for  home 
production  of  seed.  There  will  be  a  constant  and  a  growing  demand 
for  this  product.  There  is  no  reason  why  the  home  product  should 
not  be  equal  or  even  superior  in  quality  to  the  foreign  seed.  It  would 
certainly  inure  to  the  benefit  of  the  beets  if  they  could  grow  under  the 
same  conditions  as  affected  the  life  and  growth  of  their  progenitors. 

INSPECTION    OF    IMPORTED    SEED. 

So  long  as  we  are  compelled  to  secure  a  considerable  amount  of  our 
beet  seed  from  Europe,  some  system  ought  to  be  devised  for  examin- 
ing and  testing  the  same.  The  Government  has  been  giving  careful 
attention  to  the  importation  of  fruit  trees,  scions,  etc.,  in  order  to 
keep  out  the  infection  of  diseases  and  insects.  It  seems  that  some 
scheme  should  be  devised  for  inspecting  our  importations  of  beet  seed. 
While  the  consumer  should  be  left  free  to  import  such  varieties  as  he 
may  deem  advisable,  yet  those  importations  should  pass  through  the 
hands  of  a  competent  inspector.  This  system  would  have  a  very  salient 
effect  on  the  quality  of  the  seed  brought  into  the  country.  The  very 
fact  that  the  seed  has  to  pass  through  inspection  would  have  a  ten- 
dency to  eliminate  a  large  part  of  the  poor  seed  from  the  original 
shipment. 

The  things  most  important  to  be  secured  by  inspection  would  be 
(1)  the  quality  of  the  seed  for  producing  high-grade  beets;  (2)  the  vital 
or  germinating  power  of  the  seed;  (3)  the  cleanliness  or  freedom  of 
the  seed  from  obnoxious  grass  or  weed  seed. 

The  Molasses  Problem. 

Molasses  is  a  by-product  of  the  beet-sugar  factory  that  has  given  the 
management  considerable  concern  and  a  vast  amount  of  stud}r  in  the  past. 
About  all  that  can  be  said  of  it  at  the  present  time  is  that  it  can  be  classed 
largely  as  one  of  the  wastes  of  the  factory,  and  one  of  no  inconsider- 
able moment.  It  contains  the  sugar  which  it  has  not  been  possible  to 
separate  from  the  other  elements  contained  in  the  beet  juice.  Sugar 
beets  often  show  as  high  as  16  per  cent  of  sugar  on  the  average;  but 
it  is  not  possible  to  secure  more  than  12  per  cent  in  sugar.  Indeed  it 
is  good  work  if  a  factory  can  secure  10  per  cent  of  granulated  mar- 
ketable sugar.  The  balance  of  the  sugar  originally  in  the  beet  is  to 
be  found  largely  in  the  molasses. 

The  molasses  also  contains  the  salts  and  impurities  originally  in  the 
beet.  It  is  of  a  thick  consistency,  black,  bitter,  and  very  unpalatable. 
It  is  a  matter  of  considerable  importance  to  the  factory,  however,  in 
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that  it  represents  so  much  waste  of  time  and  product.  Here  is  an 
inviting  riekl  for  investigation  and  study  for  the  man  who  desires  to 
make  himself  famous  as  well  as  useful.  How  can  this  item  of  waste 
in  the  molasses  be  eliminated '.  How  can  the  sugar  be  gotten  out  of  it  \ 
By  what  process  can  this  be  done  without  the  expense  eating  up  the 
profits?  If  the  sugar  can  not  be  gotten  out,  how  can  the  molasses  be 
made  a  valuable  by-product?  If  it  can  not  be  made  useful  directly, 
how  can  it  he  made  a  raw  material  in  tin1  manufacture  of  some  other 
useful  commodity?  In  these  questions  is  involved  one  of  the  leading 
problems  of  the  sugar  makers.  The  opportunity  exists  for  materially 
cheapening  the  process  of  making  sugar  and  increasing  the  output 
from  a  given  amount  of  beets,  provided  this  sugar  can  he  secured. 
Considerable  has  been  accomplished  in  this  direction.  It  has  been 
done  largely  through  introducing  more  effective  methods  in  securing 
the  sugar  from  the  beets.  It  has  been  done  by  taking  the  molasses 
after  one  process  is  completed  and  beginning  on  it  with  an  entirely 
new  process.  Of  these  different  processes  we  have  the  Steffi n,  the 
osmose,  the  crystallization-in-motion,  and  others.  Nevertheless  it 
remains  a  fact  that,  with  any  and  all  these  methods,  the  factories  have 
a  large  amount  of  molasses  to  dispose  of  in  some  manner. 

It  is  quite  common  to  hear  that  at  some  particular  factory  this 
problem  is  handled  quite  successfully.  Such  reports  are  heard  only 
at  a  distance  from  the  factory.  This  great  saving  vanishes  as  the  fac- 
tory and  the  facts  are  approached.  This  handling  of  molasses  is  the 
will-o'-the-wisp  of  the  sugar  business.  It  is  the  mirage  that  always 
disappears  on  investigation.  No  doubt  most  of  the  sugar  has  been 
extracted  from  the  molasses  at  some  of  the  factories,  hut  it  has  been 
done  at  such  an  expense  that  it  is  probably  not  profitable. 

The  molasses  has  been  turned  to  account  in  a  great  many  ways. 
Methods  have  been  devised  for  distilling  alcohol,  and  this  might  suc- 
ceed and  be  profitable  were  it  not  for  the  internal  revenue  which  the 
distiller  of  alcohols  and  high  wines  must  pay  in  this  country.  It  has 
been  used  as  a  material  for  making  shot4  blacking,  and  other  things. 
It  has  been  mixed  with  the  pulp  in  certain  quantities  for  feeding  to  stock. 
In  foreign  countries  it  has  been  mixed  with  the  pulp  and  dried,  and 
this  product  has  been  shipped  out  as  is  oil  cake  in  this  country. 
Owing  to  its  tendency  to  physic  animals,  it  can  constitute  only  a  cer- 
tain portion  of  the  ration.  Probably  the  best  that  can  be  said  con- 
cerning the  usefulness  of  molasses  is  that  it  can  probably  be  used  to  a 
certain  advantage  in  feeding  it  with  pulp. 

Conveyance  of  Juice  in  Pipes. 

There  is  a  limit  to  the  distance  at  which  it  is  profitable  or  desirable 
to  deliver  beets  to  the  factories  by  means  of  wagons.  This  distance 
is  governed  by  the  kind  of   road  over  which  these    beets  are  to  be  con- 
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veyed.  Provided  the  roads  are  such  that  two  and  a  half  to  three  tons 
may  be  delivered  readily  with  a  four-horse  team,  the  distance  is  gen- 
erally placed  at  10  or  12  miles.  Any  beets  produced  beyond  this  limit 
should  be  taken  to  the  railroad  station  and  delivered  to  the  factory  in 
cars.  The  limit  for  profitable  delivery  of  beets  by  means  of  railroads 
is  generally  placed  at  from  50  to  75  miles.  This  depends  upon  the 
freight  rate  charged  by  the  road  for  this  kind  of  freight.  The  fac- 
tory management  usually  makes  an  endeavor  to  get  the  rate  down  as 
much  as  possible.  It  takes  the  matter  up  early  with  the  road  and 
uses  the  location  of  the  factory  on  the  particular  road  as  a  leverage 
tot  securing  a  contract  with  the. road  governing  the  cost  of  freight. 

Even  the  facilities  of  railroads  for  furnishing  beets  from  the  sur- 
rounding territory  are  limited.  Outside  of  the  wagon  limits,  and  the 
strips  of  land  bordering  the  railroad  each  way  for  50  to  75  miles,  the 
farming  lands  are  unavailable.  Even  were  it  possible  to  raise  sufficient 
beets  in  the  territory  indicated,  difficulties  often  arise,  crippling  the 
work  of  the  factory.  Washouts  often  occur,  delaying  the  beets;  the 
beet  crop  matures  and  is  ready  for  delivery  at  a  time  when  much  other 
farm  produce  is  also  calling  for  transportation;  cars  become  scarce, 
and  the  factory  becomes  hampered  in  its  supply  of  beets;  sometimes 
it  is  compelled  to  shut  down  until  the  sheds  are  filled.  All  this  is 
unfortunate  and  expensive  to  the  factory. 

A  s}rstem  has  been  devised  for  delivering  the  juice  instead  of  the 
beets.  This  is  accomplished  b}^  means  of  a  pipe  line  laid  in  the  ground 
at  a  sufficient  depth.  This  pipe  line  is  of  steel  capable  of  standing- 
high  pressure.  In  different  directions  from  the  factory,  slicing  sta- 
tions or  plants  are  established.  These  plants  are  auxiliaries  to  the 
main  factory;  they  are  equipped  with  sheds  and  all  the  outer  equip- 
ment for  a  factory  in  addition  to  the  beet  slicers  and  the  diffusion 
cells  for  extracting  the  juice.  They  also  have  heating  facilities  and 
limers  for  the  purpose  of  preparing  the  juice  for  transportation.  The 
juice  is  forced  through  the  pipe  line  by  means  of  pumps  (possibly  by 
gravity)  to  the  main  factory.  Here  the  juice  is  treated  exactly  the 
same  as  that  extracted  from  the  beet  in  the  main  factory  itself.  This 
method  has  been  tried  in  Europe,  and  there  is  more  or  less  conflict  of 
opinion  as  to  the  results.  It  is  being  extensively  and  successfully 
tried  by  the  Utah  Sugar  Company,  located  at  Lehi,  Utah.  This  fac- 
tory is  under  the  management  of  Thomas  R.  Cutler.  It  was  through 
his  investigations  of  this  method  in  Europe  and  his  representations  to 
the  management  that  this  system  was  introduced.  We  quote  some  of 
the  things  he  has  to  sa}^  on  that  subject: 

Last  year  we  enlarged  the  central  factory  at  Lehi  and  put  in  an  auxiliary  plant  at 
Springville,  22  miles  south  of  Lehi,  and  another  one  at  Bingham  Junction,  19  miles 
north  of  Lehi,  giving  us  a  double  pipe  line  of  41  miles.  We  understand  that  we 
have  the  longest  pipe  line  for  beet  juice  in  the  world,  22  miles  in  length  from  Spring- 
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ville.     We  also  trebled  the  capacity  at  Lehi  so  that  we  could  work  at  the  central 

plant  the  juice  from  1.200  tons  of  beets  per  day,  and  we  have  run  that  many  beets 
through  several  <lav>  this  last  season. 

I  am  not  able  at  this  date  to  summarize  the  working  expenses  of  our  auxiliary 
plants,  or  to  say  whether  they  are  conducive  to  economical  working  under  general 
conditions,  but  the  conditions  in  the  interior  the  last  two  years  in  regard  to  facilities 
for  the  carrying  of  our  beets  have  been  excruciating,  and  we  were  compelled  to  take 
some  step<  so  that  our  farmers  could  get  their  beets  t<>  the  central  factory.  No  other 
way  offered  itself  that  seemed  to  meet  the  emergency  except  that  of  building  auxil- 
iary plants.  We  pay  the  same  price  per  ton  as  when  delivered  at  the  central  factory. 
Our  prices  for  1900  were  $4-50  per  ton  for  heets  'containing  not  less  than  14  per  cent 
sugar  with  a  purity  of  80,  s4.l,.">  for  heets  containing  13  per  cent  sugar  with  a  like 
purity,  and,  $4  per  ton  for  heets  containing  12  per  cent  sugar  with  the  same  purity. 
The  average  quality  of  the  beets  was  14.1  per  cent,  with  a  coefficient  of  purity  of  82. 
Our  entire  loss  was  only  2.8  per  cent.  We  used  the  osmose  process  on  our  low- 
product  molass*  - 

There  is  a  strong  probability  of  our  putting  in  another  auxiliary  plant  <>r  cutting 
station  at  a  point  on  our  pipe  line  south  about  14  miles  from  here  this  spring,  so  as  to 
have  it  ready  in  time  for  this  season's  work,  ami  this  will  he  done  for  the  same 
reason  that  we  built  the  others,  viz:  On  account  of  the  extreme  scarcity  of  cars  at 
our  disposal  during  the  months  of  September,  October,  and  November. 

It  can  he  readily  -ecu  that  if  this  system  shall  prove  a  success,  it  will 
change  materially  the  status  of  the  industry.     Some  of  the  objections 

offered  are  that  the  quality  of  the  juice  will  deteriorate  in  reversions: 
that  the  liming  of  the  juice  will  interfere  with  its  conveyance,  hut  Mr. 
Cutler,  quoted  above,  -ays:  "We  feel  that  we  can  say.  however,  that 
with  us  they  (pipe  lines)  are  a  perfect  success." 

This  plan  makes  it  possible  to  establish  a  large  factory  (as  in  the 
case  of  the  Utah  factory)  at  some  central  point.  And  then  at  distances 
convenient  for  the  purpose,  slicing  stations  can  he  installed.  The 
people  living  in  the  vicinity  of  these  stations  have  most  of  the  benefits 
enjoyed  by  those  near  a  regularly  equipped  factory.  The  farmers 
have  the  convenience  of  delivering  their  beets  in  wagons  and  returning 
home  with  loads  of  pulp  for  feeding  their  stock.  A  farming  com- 
munity that  has  not  the  capital  to  build  a  factory  or  the  opportunities 
to  secure  outside  capital  may  instead  secure  one  of  these  slicing 
stations. 

This  plan  will  have  a  great  tendency  to  increase  the  capacity  of  the 
main  factory.  Almost  any  company  will  be  in  a  position  to  inaugu- 
rate this  auxiliary  system  by  increasing  its  capacity  for  working  the 
juice.  The  system  seems  inviting,  providing  it  is  practical  to  convey 
juice  in  this  way.  It  would  certainly  be  cheaper  to  force  the  juice  the 
same  distance  than  to  haul  the  beets  by  any  method  of  conveyance. 

It  is  a  system  that  augurs  much  under  our  peculiar  conditions  if  it 
shall  prove  a  success,  which  seems  probable.  At  least  it  is  one  of  the 
industrial  problems  to  be  worked  out  in  this  country.  It  may  have 
much  to  do  with  the  future  of  the  industry.  It  is  one  worthy  of 
careful  consideration. 


28  PROGRESS    OF  BEET-SUGAR    INDUSTRY,    1900. 

Irrigation. 

We  have  vast  areas  of  land  in  this  country  that  is  peculiarly  suscepti- 
ble to  reclamation  through  irrigation.  Most  of  this  land  proves  itself 
to  be  good  soil  for  the  production  of  sugar  beets,  provided  moisture  is 
secured.  We  began  the  business  of  growing  sugar  beets  with  very 
little  information  as  to  the  effect  of  irrigation.  We  have  worked  out 
the  main  facts  ourselves. 

Utah  has  offered  a  large  fund  of  information  on  this  subject.  The 
original  settlers  of  Utah  began  by  raising  products  under  almost  desert 
conditions.  They  devised  and  put  into  operation  a  system  of  irrigating 
ditches  that  is  a  model.  Under  their  system  small  farms  are  the  rule, 
and  the  resources  are  carefully  husbanded.  The  sugar  factory  was 
installed  in  a  section  having  small,  carefully  tilled,  irrigated  farms. 
Previous  experiments  had  shown  that  it  was  possible  to  grow  sugar 
beets  by  irrigation.  This  question  was  put  to  a  practical  test.  There 
is  sufficient  rainfall  to  sprout  the  plants  and  start  them  on  their 
growth.  In  order  to  complete  the  crop  it  is  necessary  to  resort  to 
irrigation.  The  amount  of  irrigation  depends  upon  the  amount  of 
rainfall,  and  it  is  only  resorted  to  when  necessary.  The  experience  of 
eleven  years  has  shown  that  sugar  beets  can  be  successfully  produced  by 
irrigation,  but  there  are  many  things  in  irrigation  that  must  be  studied 
and  applied  with  reference  to  this  particular  crop. 

New  Mexico  followed  Utah's  example.  Sugar  beets  have  been 
grown  in  the  Pecos  Valley,  where  the  necessity  for  the  application  of 
moisture  through  irrigation  is  greater  than  in  Utah.  The  results  of 
this  test  also  show  that  the  crop  can  be  produced  in  this  way. 

Next  came  Colorado,  with  the  establishment  of  a  factory  at  Grand 
Junction,  where  a  large  part  of  the  moisture  was  applied  through  irri- 
gation. Factories  were  also  started  in  the  Arkansas  Valley,  Colorado, 
at  Rock}^  Ford  and  Sugar  City,  where  irrigation  will  again  be  put 
more  or  less  to  the  test.  The  lack  of  sufficient  rainfall  in  California 
has  opened  up  this  question  there.  Eveiy  year  adds  more  to  the 
amount  of  territory  where  sugar  beets  can  be  grown  through  irriga- 
tion, if  necessary,  and  where  they  are  actually  grown  in  this  way. 

The  resources  for  establishing  artesian  wells  are  being  investigated, 
with  a  view  to  securing  an  available  supply  of  moisture  for  growing 
sugar  beets.  Problems  of  storing  water  in  the  mountains,  to  be  used 
in  the  irrigation  of  crops  in  the  valleys,  are  becoming  matters  of 
interest  to  the  National  Government.  Special  features  of  applying 
irrigation  to  sugar-beet  crops  are  questions  for  careful  study  through- 
out these  arid  sections. 

The  really  hopeful  feature  of  the  present  tendency  in  factory  build- 
ing is  the  future  which  opens  through  this  industry  to  the  arid  parts  of 
our  country.  As  experience  with  irrigation  has  accumulated  definite 
knowledge  of  results  in  growing  sugar  beets,  it  has  been  found  that 
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their  production  appeals  more  for  its  introduction  than  docs  any  other 
product.  Beet  culture  presents  a  twofold  claim  on  this  region:  (1)  It 
has  been  shown  that  with  sufficient  moisture  a  greater  success  can  be 
made  with  this  crop  than  with  any  other;  (2)  at  the  same  time  it  has 
been  shown  that  the  sugar  beets  grown  in  the.se  arid  regions  during 
tin1  past  year  (1900)  have  maintained  a  higher  average  sugar  content 
and  purity  than  those  grown  any  place  else.  This  gives  the  farmers 
of  these  sections  a  new  crop  resource  which  seems  fitted  in  every  way 
to  reach  its  best  results  under  their  peculiar  conditions.  It  adds  to 
their  rotation  and  will  affect  very  materially  the  resourcefulness  of 
the  arid  section. 

The  history  of  agriculture  and  mining  in  these  Mountain  States  pre- 
sents a  very  close  analogy.  The  first  mining  of  the  country  was  con- 
fined to  the  rich  outcroppings,  only  the  rich  ores  being  worked.  In 
this  way  the  whole  mining  region  was  skimmed.  Later  new  processes 
were  discovered  for  working  lower-grade  ore.  and  the  old  dumps  and 
abandoned  claims  became  even  more  valuable  than  the  pioneer  rich 
mines.  Original  agriculture  in  these  States  followed  the  streams  and 
selected  spots  where  moisture  would  prevail.  The  large  fertile  valleys, 
more  arid,  were  avoided.  The  science  of  irrigation  has  progressed. 
Flowing  streams  have  been  tapped  and  the  water  turned  onto  these 
arid  plains,  showing  results  far  more  important  than  those  from  the 
lands  originally  cultivated.  These  results  rival  the  best  in  the  Missis- 
sip])!  Valley.  In  fostering  the  agricultural  industries  and  seeking  for 
crops  that  are  suitable  for  the  arid  region,  the  Government  has  builded 
better  than  it  knew.  In  attempting  to  better  the  condition  of  its  citi- 
zens, putting  them  in  position  for  establishing  lucrative  farms  and 
prosperous  farming  districts,  it  has  greatly  enhanced  the  value  of  its 
own  possessions. 

In  the  settlement  of  the  country  these  arid  lands  have  been  avoided 
on  account  of  their  lack  of  moisture.  A  large  portion  of  this  land 
still  belongs  to  the  Government,  and  has  hitherto  served  no  purpose 
except  that  of  grazing.  Several  acres  of  land  an1  required  for  grazing 
one  animal.  These  lands  can  be  made  and  should  be  made  more 
productive'.  Throughout  the  length  and  breadth  of  these  arid  regions 
vast  quantities  of  water  are  running  away  to  the  sea.  The  plans 
devised  at  present  for  irrigating  take  their  water  from  running  streams. 
This  would  utilize  during  a  part  of  the  year — the  growing  season- 
some  of  this  water.  During  the  other  part  of  the  year  and  at  the  time 
of  the  heavy  rains  and  movement  of  the  snows  by  melting,  the  water 
escapes  through  its  various  channels  into  the  sea.  These  waters  should 
be  stored  and  let  down  into  the  valley  gradually,  thus  multiplying 
their  utility  many  times  and  multiplying  as  many  times  more  the 
amount  of  land  that  can  be  brought  into  usefulness.  Wherever  land 
is  recovered  in  this  way  and  given  a  permanent,  sufficient,  available 
supply  of  water  for  producing  crops,  its  value  is  enormously  increased. 
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The  Feeding  of  Pulp  and  of  Beets. 

Here  is  another  great  opportunity  for  utilizing  the  benefits  of  the 
sugar  industry.  Sugar  beets  are  a  valuable  crop  to  grow  on  a  farm 
for  their  feeding  value  alone.  After  the  sugar  contained  by  the  beet  is 
extracted,  they  are  almost  as  valuable  for  feeding  purposes  as  they 
were  before.  The  idea  naturalry  presents  itself  that  the  farmer  would 
find  it  especially  profitable  to  grow  the  beets  and  sell  the  sugar  they 
contain  to  the  factory  and  have  the  pulp  for  feeding.  In  previous 
reports  I  have  had  considerable  to  say  on  this  subject.  I  have  offered 
the  evidence  of  the  most  extensive  and  successful  stock  feeders  in  this 
country,  have  given  the  results  of  exhaustive  experiments  which  they 
have  made,  and  have  shown  that  pulp  is  the  very  best  food  in  the  ration 
of  the  dairy  cow.  After  stock  has  been  trained  to  eat  it,  there  is  noth- 
ing that  gives  as  good  results  in  all  kinds  of  general  feeding  as  a  cer- 
tain amount  of  this  sugar-beet  pulp. 

PULP    FEEDING. 

In  my  report  for  1899,  attention  was  called  to  the  results  of  large 
feeders  at  Grand  Island,  Nebr. ;  also  to  those  obtained  by  the  Stand- 
ard Cattle  Company  at  Ames,  Nebr.,  probably  the  largest  feeding 
enterprise  in  this  country.  It  was  shown  that  after  experimenting 
with  pulp  in  feeding  sheep  and  cattle,  this  concern  through  its  stock- 
holders stimulated  the  organization  and  building  of  a  sugar  factory 
in  that  vicinity.  The  prime  object  to  be  attained  was  the  securing 
of  the  pulp  for  feeding  which  this  factory  would  turn  out.  After 
sugar  beets  have  been  through  the  factory  there  remains  in  this  by- 
product about  45  per  cent  of  their  original  weight.  This  factory  at 
Ames  is  one  of  500  tons  daily  capacity.  It,  therefore,  turns  out  in  its 
daily  run  oArer  225  tons  of  pulp.  This  pulp  is  easily  stored  and  preserved. 
In  this  particular  case,  it  was  usually  hauled  out  into  the  feed  lots  like 
other  coarse  feed  and  consumed  daily.  If  necessary  it  will  keep  for 
two  or  three  years  and  still  be  valuable  for  stock  feed.  The  action  of 
this  company  is  a  strong  argument  in  favor  of  the  desirability  of  pulp 
for  stock-feeding  purposes.  Its  utility  must  have  appeared  great  to 
cause  a  concern  of  this  kind  to  invest  capital  to  the  extent  of 
1600,000  or  1700,000  simply  to  get  this  product.  Strongly  as  it  appeals 
to  those  posted  on  the  subject,  it  has  been  a  strange  fact  that  the  farm- 
ers at  large  have  been  so  slow  to  recognize  its  value.  It  has  been 
mostly  the  large  feeders  or  companies  organized  for  feeding  purposes 
who  have  taken  advantage  of  this  source  of  securing  desirable  and 
cheap  feed. 

Many  of  the  factories  have  had  in  the  start  to  offer  their  pulp  at  10 
to  35  cents  a  ton,  and  in  some  cases  they  have  given  it  away  in  order 
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to  get  it  out  of  the  way.  In  isolated  cases  farmers  took  up  with 
the  proposition  readily,  but  it  seem-  it  has  taken  a  great  deal  more 
time  than  should  have  been  required  to  convince  the  ordinary  farmer. 

The  American  Beet  Sugar  Company,  of  Oxnard,  Cal.,  has  itself 
taken  hold  of.  this  question,  built  large  stock  yard-  audi-  feeding  a 
large  number  of  cattle  from  its  factory. 

When  we  compare  the  action  of  the  Oxnard  factory  with  that  of 
the  Standard  Cattle  Company  at  Ames,  Nebr.,  we  can  comprehend  the 
strong  mutual  relation  that  exists  between  the  sugar  manufactory  and 
the  feeding  industry.  One.  a  feeding  concern,  builds  the  factory  to 
get  the  pulp  for  it-  cattle  and  sheep.  The  other,  a  factory  concern, 
establishes  immense  stock  yards  and  buy- up  a  large  herd  of  stock  in 
order  to  dispose  of  the  pulp.  It  only  shows  that  information  i>  the 
thing  required. 

In  New  York  almost  every  farmer  is  engaged  more  or  less  in  dairy- 
ing. He  lives  in  proximity  to  some  large  trade  center.  The  people 
of  this  center  must  be  supplied  with  milk,  butter,  and  cheese.  At 
these  centers  are  located  factories  working  on  cereal  products.  They 
are  manufacturing  starch,  beer,  and  other  products.  They  have  a 
large  output  of  by-products  which  is  returned  to  the  farm-  for  feed- 
ing purposes.  This  refuse  has  shown  itself  through  years  of  experience 
to  be  especially  valuable  as  food  for  the  dairy  cow.  The  farmer  is 
educated  as  to  its  utility.  In  order  to  produce  his  milk  cheaply  and 
successfully  he  must  resort  to  this  kind  of  feed,  a-  doe-  every  other 
farmer. 

The  farmers  of  New  York  were  especially  inclined  from  their  past 
experience  to  accept  the  proposition  that  sugar-beet  pulp  was  a  good 
feed.  When  the  factories  started  in  New  York  it  was  with  the 
advantage  of  being  able  to  readily  dispose  of  their  pulp.  In  the 
beginnine-  the  factory  at  Bingham  ton  was  able  to  turn  off  its  pulp  at 
from  50  cents  to  $1  per  ton.  It  will  be  able  to  get  more  per  ton  as 
the  demand  grows  stronger.  All  the  factories  that  have  been  estab- 
lished in  other  States  will  finally  be  able  to  -ell  their  pulp.  The 
demand  will  grow  and  the  price  will  increase.  They  will  have  to 
educate  the  farmers  in  their  vicinity  to  the  point  where  the  New  York 
farmer  began. 

Mr.  Robert  Oxnard.  at  a  banquet  recently  given  at  Rocky  Ford, 
said,  among  other  things,  in  speaking  of  the  benefits  which  would 
accrue  from  the  establishment  of  a  sugar  factory: 

It  means  that  the  cattle  feeder  and  the  sheep  feeder  are  given  at  a  nominal  price 
one  of  the  best  fattening  and  dairy  foods  known.  After  the  sugar  is  extracted  the 
pulp  is  almost  as  good  as  the  beet  itself  for  cattle  feed,  and  no  fanner  is  doing  justice 

to  himself  who  does  not  take  his  proportion  of  pulp  and.  after  turning  off  a  few  fat 
steers  or  sheep  at  a  good  profit,  return  to  the  land  in  the  shape  of  manure  that  which 
he  took  from  it. 
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The  reporter  for  the  Beet  Sugar  Gazette,  Chicago,  111.,  has  the  fol- 
lowing to  say  of  pulp  feeding  at  Los  Alamitos,  Cad. : 

Live  stock  is  in  excellent  condition,  especially  that  which  has  been  fed  upon  pulp. 
The  best  effect  of  this  food  was  shown  in  the  great  improvement  made  in  the  Los 
Cerritos  Company's  herd  of  150  cows,  which  increased  in  weight  of  milk  160  per  cent, 
with  an  increase  of  0.6  per  cent  in  the  content  of  butter  fat.  The  pulp  is  fed  to  the 
cows  in  troughs,  where  they  are  allowed  to  lick  it  up  at  will,  allowing  about  80 
pounds  per  head;  for  roughness  they  are  fed  alfalfa  hay.  These  two  foods  alone  con- 
stitute their  ration,  upon  which  the  cows  not  only  improve  in  product,  but  keep  in 
better  health,  and  some  of  them  even  lay  on  flesh.  The  pulp  is  relished  equally  as 
much  by  hogs,  a  large  number  of  which  are  kept  in  connection  with  the  dairy. 

It  is  unnecessary  to  add  testimony  in  support  of  the  proposition  that 
sugar-beet  pulp  is  valuable  for  'feeding  purposes.  This  is  generally 
accepted  now  by  those  best  posted  in  agricultural  subjects.  Wherever 
a  sugar  factory  has  been  established,  enough  of  this  by-product  is  fed 
to  thoroughly  demonstrate  its  utility  as  food.  The  agricultural 
press,  the  general  newspapers,  and  the  leaders  of  agricultural  thought 
will  keep  this  matter  before  the  public  until  it  will  be  thoroughly 
advised  thereon.  These  factories  will  all  eventually  dispose  of  their 
pulp  at  a  remunerative  figure,  or  else  it  will  be  returned  to  the  farmer 
under  some  such  arrangement  as  is  now  adopted  by  the  creameries 
with  skimmed  milk. 

In  any  case  the  farmer  and  the  manufacturer  are  bound  to  be  mutu- 
ally benefited.  Pulp  feeding  is  one  of  the  strong  salient  points  in 
favor  of  the  beet-sugar  industry  as  against  the  encroachment  of  cheaper 
sugars  produced  in  the  Tropics.  The  stimulus  it  gives  to  the  stock  and 
dairy  industries  must  be  counted  in  favor  of  the  general  resources  of 
the  beet-sugar  industry. 

This  problem  will  have  been  fully  worked  out  when  the  value  of  this 
by-product  is  as  thoroughly  appreciated  as  it  is  in  the  sugar-producing 
countries  of  Europe.  This  will  be  when  every  consumer  of  feeding 
commodities  appreciates  the  value  of  pulp  for  food  and  is  making  a 
demand  therefor.  In  those  countries,  stock  is  not  only  fed  pulp  in  the 
manner  described  above,  but  machinery  is  installed  in  the  factory  for 
preparing  it  and  sending  it  out  in  convenient  form.  The  pulp  is  dried 
and  pressed  and  sent  out  as  is  the  oil  cake  of  the  naxseed-oil  factories 
in  this  country.  It  is  very  much  reduced  in  bulk  and  weight,  and  its 
feeding  value  is  increased.  It  can  be  readily  sent  to  the  retail  feed 
stores  and  doled  out  in  parcels,  as  is  now  done  with  bran,  oil  cake, 
etc.  This  dried,  specially-prepared  pulp  sells  on  the  market  for  $1  per 
hundredweight.  This  brings  the  citizens  of  cities,  towns,  and  villages 
in  as  customers  for  this  by-product  of  the  sugar  factory. 

The  writer  is  unable  to  state  whether  or  not  the  dried  product  is 
more  available,  palatable,  or  desirable  than  the  fresh  pulp.  It  is  a 
fact,  however,  that  the  demand  is  very  strong  for  it  in  Europe  and  it 
holds   a   very  high   place  on  the  list   of  feeding   products   on   those 
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markets.  If  the  same  shall  be  the  ease  in  this  country,  this  general 
demand  will  very  much  increase  the  usefulness  of  pulp,  and  make  it 
still  more  a  factor  in  the  question  of  sugar  producing.  We  are  not 
long  to  be  left  in  the  dark.  Several  of  the  companies  are  now  install- 
ing departments  and  apparatus  in  their  factories  for  drying  this  pulp. 
Some  of  them  arc  accepting  the  machinery  with  the  proviso  that  it 
shall  be  retained  as  a  feature  provided  it  is  successful  in  turning  out  a 
product  that  is  desirable  and  useful.  Among  the  factories  at  which 
this  matter  is  being  tested  arc  the  ones  "at  Binghamton,  X.  Y.,  and 
Holland  and  Bay  City,  Mich. 

USE    OF   BEETS    IN    FINISHING    CATTLE. 

Prof.  C.  F.  Curtis,  of  the  Iowa  Experiment  Station,  says  in  the 
Beet  Sugar  Gazette: 

From  our  experience  here  in  the  use  of  beets  in  finishing  cattle  of  high  quality  for 
the  block,  I  have  no  hestitancy  in  saying  that  the  introduction  of  roots  and  the  beet 
product  into  our  fattening  rations  will  result  in  a  higher  and  more  desirable  finish, 
and  a  vastly  better  product.  All  of  the  cattle  that  have  been  marketed  by  the  Iowa 
station  and  killed  with  such  good  results  have  been  finished  on  a  ration  consisting  in 
part  of  roots.  Some  of  these  cattle  were  on  feed  a  year,  and  carried  to  an  unusual 
degree  of  ripeness,  and  yet  not  one  of  them  was  what  might  be  formed  overdone. 
When  one  of  our  best  carload  lots  Mas  hanging  in  Swift  &  Co.'s  cooling  rooms  the 
head  cutter  and  manager  remarked:  "  Look  at  them.  Did  you  ever  see  as  highly  fin- 
ished a  bunch  of  steers  without  a  patch  on  the  carcasses  anywhere?"  The  use  of 
root  crops  enables  the  feeder  to  make  a  better  and  more  desirable  carcass  of  beef 
than  can  be  made  on  dry  feed  alone.  The  animals  fed  roots  are  mellower  to  the 
touch,  evener  in  their  flesh,  and  in  better  bloom  than  it  is  possible  to  obtain  on  dry 
feed,  and  the  gains  are  larger  and  more  economically  produced.  The  same  advan- 
tages apply  even  in  greater  degree  to  the  use  of  roots  in  the  ration  for  breeding 
stock.  It  will  pay  to  establish  root  culture  on  the  stock  farm,  whether  we  make  our 
own  sugar  or  not.  I  spent  a  day  on  the  farm  of  the  Standard  Cattle  Company  at 
Ames,  Nebr.,  where  3,000  cattle  were  on  grain.  Mr.  Allen,  the  manager,  was  then 
feeding  beets  quite  extensively.  These  were  purchased  from  neighboring  farmers 
at  si. 50  per  ton,  and  considered  profitable  feed  at  this  price  when  corn  could  be 
obtained  at  from  18  to  20  cents  per  bushel.  I  never  saw  cattle  appear  to  be  doing 
better  or  in  a  more  thrifty  condition.  Mr.  Allen  also  states  that  until  they  began 
feeding  roots  they  were  troubled  with  hog  cholera,  but  since  then  they  have  not 
had  it. 

Fertilizing  and  Cultivating  the  Soil. 

One  of  the  .strong  points  in  favor  of  beet-sugar  production  is  that  a 
large  area  of  our  country  is  capable  of  producing  the  crop  without  the 
aid  of  anything  but  the  ordinary  barnyard  manure.  In  Germany  and 
France  it  costs  «$20  to  fertilize  an  acre  of  ground  by  the  use  of  com- 
mercial fertilizers.  In  the  Hawaiian  Islands  it  costs  $22.50  per  acre 
for  fertilizer  in  order  to  produce  a  crop  of  sugar  cane. 

We  have  considerable  scope  of  country  devoted  to  the  raising  of 
sugar  beets  upon  which  nothing  can  be  successfully  grown  without  the 
application  of  more  or  less  commercial  fertilizers.  It  may  be  demon- 
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strated  that  all  the  soil  devoted  to  this  use  could  be  made  more  respon- 
sive by  the  use  of  some  of  these  commercial  fertilizers.  As  a  general 
proposition,  it  can  be  stated  that  our  soils  are  considerably  less  expen- 
sive in  the  demand  for  fertilizers  than  are  those  upon  which  the  sugar 
beets  of  Europe  are  grown.  However,  it  is  more  or  less  an  open 
question  how  much  and  what  kind  of  fertilizers  should  be  used  here. 
This  is  a  subject  Avhich  is  constantly  under  investigation.  The  solution 
of  the  problem  will  affect  more  or  less  the  quantity  and  quality  of  our 
future  beet  crops. 

There  is  another  item  that  will  have  a  strong  bearing  on  the  future 
production  of  this  crop,  and  that  is  the  kinds  and  methods  of  cultiva- 
tion. It  is  being  pretty  thoroughly  demonstrated  that  the  method  of 
cultivation  adapted  to  one  section  will  not  answer  the  purpose  in 
another.  It  is  a  matter  of  experiment  to  know  just  what  kind  of  cul- 
tivation should  prevail  in  any  particular  section.  In  some  places  deep 
plowing  seems  absolutely  necessary;  in  others  this  is  not  a  real 
requirement. 

There  are  some  who  insist  that  sugar-beet  land  should  be  selected 
from  the  stubbles  and  meadows;  that  it  should  be  plowed  the  year 
before,  and  replowed  and  harrowed  just  before  planting.  It  is  claimed 
by  them  that  the  fallowing  of  the  land  for  a  certain  time,  followed  with 
freezing,  puts  the  soil  in  the  best  condition  for  planting  sugar  beets. 
Others  claim  that  the  very  best  land  that  can  be  selected  is  that  which 
has  been  in  corn  the  year  previous.  They  say  that,  while  it  takes  a 
little  more  trouble  to  remove  the  stubs,  yet  the  cultivation  the  soil 
received  the  year  before  is  necessary  to  give  the  best  results  with  a 
sugar-beet  crop.  Of  course  this  argument  would  apply  to  most  of  the 
other  cultivated  crops.  The  writer's  observation  leads  him  to  believe 
that  both  these  classes  are  right.  They  are  both  giving  expression  to 
their  actual  experiences.  The  variance  in  methods  arises  from  the 
different  requirements  of  the  different  sections.  For  instance,  large 
areas  of  sugar  beets  are  grown  in  this  country  where  freezing  does 
not  obtain  at  all.  And  in  other  sections  of  the  country,  especially  in 
the  Mississippi  Valley,  results  are  obtained  by  rotation  that  farmers  in 
another  section  would  have  to  obtain  by  fallowing  and  plowing.  The 
kind  of  cultivation  needed  must  be  settled  ior  each  district  according 
to  its  own  peculiar  requirements.  This  problem  is  now  under  investi- 
gation, and  eventually  each  farming  district  will  have  its  own  "right 
way."  The  solution  is  being  worked  out  on  the  farms.  Finally,  we 
shall  have  standards  governing  the  kind  and  method  of  cultivation, 
and  the  sugar  industry  will  be  greatly  benefited  by  the  information 
obtained. 

In  discussing  the  future  of  the  sugar  industry  from  the  agricultural 
side,  and  giving  the  list  of  benefits  that  must  result  from  experience 
and  practice,  we  must  not  overlook  the  lasting  benefits  to  be  derived 
bv  the  soil  itself  from  intensive  cultivation.     Whatever  be  the  method 
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of  cultivation  prevailing',  there  are  a  few  points  that  must  always  be 
observed  in  the  cultivation  of  sugar  beets.     The  ground  must  be  kept 

clean  and  free  from  weeds;  it  must  be  thoroughly  plowed  and  culti- 
vated: it  must  be  kept  in  a  high  state  of  fertility  through  the  applica- 
tion of  barnyard  manure  or  commercial  fertilizer-. 

In  the  harvesting  of  the  crop  the  ground  is  again  stirred.  The 
refuse  of  the  crop,  if  it  is  not  fed,  such  as  the  tops  and  crowns,  con- 
taining valuable  fertilizing  elements,  are  left  on  the  field.  This  is 
usually  the  case.  These  readily  decay  and  enter  again  into  the  fertil- 
ity of  the  soil.  The  ground,  through  its  numerous  cultivations  and 
stirrings,  i-  rendered  very  soft  and  pliable.  Being  free  from  weeds 
and  grasses  it  i-  in  a  tine  condition  for  producing  crops.  By  a  proper 
system  of  crop  rotation  the  farmer  i-  constantly  bringing  other  parts 
of  his  land  under  this  high  state  of  cultivation.  Every  succeeding 
crop  teaches  the  benefits  to  the  farmer  to  be  derived  from  intense 
cultivation:  finally  it  becomes  the  rule  of  his  system.  Of  the  benefits 
which  come  from  installing  the  beet-sugar  industry,  we  must  count 
soil  improvement  by  high  cultivation  an  important  item.  It  is  an 
item  that  will  in  the  future  inure  to  the  general  benefit  of  agriculture 
throughout  tlie  country. 

The  following  are  the  deductions  of  the  Michigan  State  Experiment 
Station  from  the  experiment-  with  sugar  beets  in  1899: 

Subsoil  plowing  practiced  immediately  before  sowing  tin-  beets,  owing  perhaps  to 

tin-  M-vere  drouth  which  followed,  resulted  in  the  complete  loss  of  the  crop. 

Coarse  manure  applied  some  two  months  before  sowing  the  beets  resulted  in 
increased  yield  and  heets  of  a  normal  percentage  of  >iiLrar. 

Carefully  prepared  home-mixed  fertilizer  gave  higher  yield-  and  better  heets  than 
stahle  manure. 

Nitrate  of  soda  alone  gave  no  marked  increase  in  yield,  hut  in  combination  with 
other  elements  generally  increased  the  yield  with  a  normal  percentage  of  sugar. 

In  every  case  nitrate  of  sola  gave  higher  yields  than  sulphate  of  ammonia. 

Wood  ashes  and  salt  increased  the  yield  of  beets  .-lightly. 

Cue  ton  of  air-slaked  lime  per  acre  increased  slightly  the  yield  of  heets  on  the 
uplands  without  affecting  the  percentage  of  sugar. 

On  muck  land,  one  ton  of  air-slaked  lime  per  acre  in  combination  with  other  fer- 
tilizers decreased  the  tonnage  11  per  cent  and  reduced  the  sugar  content  from  9.64 
to  7.<>s  per  cent.  When  lime  was  applied  alone  on  muck  land,  increased  applica- 
tions increased  the  tonnage  of  heets  but  decreased  the  percentage  of  sugar. 

Early  planting  gave  larger  yields  and  slightly  higher  percentage  of  sugar. 

Clay  loam  soil  produced  the  largest  tdhnage  and  the  highest  percentage  of  sugar: 
followed  by  other  soils  [n  the  order  below,  except  that  the  tonnage  on  muck  is  next 
to  clay  loam:  Sandy  loam,  sand,  clay,  muck. 

During  the  past  season  there  was  a  slight  falling  off  in  sugar  content  of  growing 
beet>  from  October  1!'  to  November  2:1. 

CONSERVATION    OF    FACTORY    UTILITY. 

The  time  for  an  active  campaign  in  the  manufacture  of  sugar  from 
beets  is  usually  placed  at  from  three  to  four  months.  The  fact  that 
the  factory  is  idle  the  rest  of  the  year  with  its  large  equipment  of 
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machinery  and  its  large  investment  of  capital  seems  an  expensive  fea- 
ture of  the  business.  This  question  is  pertinent:  "Why  can  not  these 
factories  employ  their  time  during  the  rest  of  the  year  in  some  other 
line  incidental  to  the  manufacture  of  sugar?"  This  question  is  con- 
stantly occurring  and  recurring  to  those  who  investigate  the  subject. 
This  question  has  been  the  subject  of  careful  consideration  by  some  of 
the  manufacturers.  At  the  present  time  we  have  organizations  that 
are  projecting  plans  for  the  establishment  of  beet-sugar  factories  so 
arranged  that  the  factory  can  be  made  useful  most  if  not  all  the  year. 
Owners  of  some  factories  already  built  are  studying  these  propositions. 
The  Hawaiian  sugars  must  be  refined  in  this  country.  All  our 
importations  are  in  the  raw  form.  The  question  has  arisen:  "Why 
not,  in  the  original  plan  of  the  coast  factories,  include  facilities  for 
refining  on  a  large  scale,  so  that  the  furnaces,  engines,  and  many 
other  parts  of  the  factory,  as  well  as  the  labor,  might  be  employed  con- 
tinuously in  refining  sugar  when  not  manufacturing  it?"  At  Omaha, 
Nebr.,  an  organization  has  been  considering  the  feasibility  of  erecting 
a  factory  that  will  manufacture  sugar  from  beets  during  a  regular 
campaign,  and  then  utilize  its  resources  during  the  rest  of  the  year  in 
the  manufacture  of  starch.  In  Illinois,  the  building  of  a  sugar  factory 
that  can  manufacture  glucose  during  this  idle  period  has  been  seriously 
contemplated.  If  factories  can  be  utilized  in  such  ways  throughout 
the  year,  it  will  cheapen  to  a  considerable  extent  the  production  of 
sugar. 

Crop  Conditions  and  Factory  Operations  during  1900,  by  States. 

The  results  of  agricultural  operations  should  always  be  viewed  in 
the  light  of  the  conditions  under  which  they  have  been  achieved. 
This  is  especially  true  of  sugar-beet  culture.  It  is  therefore  neces- 
sary, in  order  to  estimate  the  degree  of  success  achieved  in  the  beet- 
sugar  industry  during  1900,  to  review  the  climatic  and  other  conditions 
under  which  the  crop  of  sugar  beets  was  produced.  This  will  now  be 
done,  taking  up  the  States  in  alphabetical  order. 

IN   CALIFORNIA. 

In  growing  sugar  beets,  California  has  climatic  conditions  peculiarly 
her  own.  The  cropping  of  sugar  beets  in  this  State  began  on  what  is 
known  as  the  damp  lands.  These  have  natural  subirrigation,  or  under- 
seepage,  from  which  the  beet  crop  draws  a  supply  of  moisture  during 
its  growth.  The  first  prerequisite  is  that  there  shall  be  a  large  rain- 
fall in  the  winter  to  thoroughly  saturate  the  soil,  not  only  that  upon 
which  the  beets  are  planted,  but  that  of  the  uplands  and  mountains. 
This  winter  saturation  serves  two  purposes:  (1)  It  supplies  sufficient 
moisture  for  sprouting  the  beet  seed,  as  they  are  planted  in  late  winter 
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or  early  spring;  (2)  it  causes  the  subirrigation  of  the  beet  fields  during 
the  growing  season. 

If  the  beets  receive  a  good  rain  or  two  after  they  have  fairly  started, 
the  crop  is  assured  in  these  sections.  There  is  no  question  about  the 
resources  of  the  soil.  The  results  of  many  years  have  shown  that 
these  -nil-  will  produce  an  abundant  crop  of  high-grade  beets  when- 
ever the  moisture  is  secured. 

The  one  source  of  encouragement  that  remains  to  the  residents  of 
southern  California  is  the  fact  that  the  record  of  a  long  series  of  years 
indicates  that  the  rainfall  in  the  last  three  years  has  been  abnormally 
low.  The  farmers  confidently  look  for  a  return  of  conditions  more  in 
keeping  with  the  history  of  the  State.  So  far  as  the  sugar-beet  crop 
is  concerned,  it  i-  not  especially  desirable  that  the  average  rainfall  per 
annum  shall  be  large:  it  can  get  along  with  much  less  rainfall,  pro- 
vided the  same  comes  at  the  proper  times  to  supply  the  needs  of  the 
crop. 

The  winter  saturation  for  this  purpose  in  1900  was  not  at  all  satis- 
factory in  California.  As  a  result,  not  nearly  so  large  an  area  was 
planted  with  sugar  beets  as  might  have  been  under  more  favorable 
circumstances,  and  the  earlier  beets  planted  did  not  make  a  favorable 
start.  In  the  latter  part  of  April  and  the  early  part  of  May  the  pre- 
cipitation of  moisture  was  about  3  inches  in  southern  California.  This 
was  followed  by  a  good  rain  about  the  1st  of  June.  The  results  of 
these  rains  were  that,  where  a  good  stand  had  been  secured  on  first 
planting,  an  excellent  crop  of  beets  was  assured.  It  also  offered  an 
excellent  opportunity  for  late  plantings  in  soils  well  saturated  with 
moisture,  which  afforded  better  returns  than  was  formerly  thought 
possible.  The  conditions  were  especially  adverse  in  the  districts  of 
Chino.  Los  Alamitos.  Oxnard,  etc.  By  the  late  rains,  however,  pros- 
pects were  very  much  improved. 

During  the  last  few  years,  the  northern  part  of  the  State,  while  not 
affected  so  much,  was  cut  short  of  a  normal  crop,  varying  from  a  half 
up  according  to  the  location.  This  protracted  drought  has  resulted  in 
some  permanent  good.  It  has  stimulated  the  employment  of  irrigating 
ditches  ingrowing  sugar  beets. 

At  Chino  over  1,000  acres  of  beets  were  grown  this  year  by  irriga- 
ion.  and  in  some  of  the  districts  where  sugar  beets  are  grown  for 
the  Los  Alamitos  factory  artesian  wells  were  sunk,  having  a  good 
flow,  bringing-  lands  into  use  that  will  have  a  permanent  supply  of 
water  and  making  them  more  reliable  resources  to  the  factory. 

At  Oxnard  and  Salinas  irrigation  is  becoming  a  feature  of  sugar- 
beet  growing.  Throughout  all  the  valleys  where  this  crop  is  grown, 
irrigation  is  being  more  or  less  resorted  to.  The  limit  of  assured  yearly 
production  in  southern  California  will  be  wvy  much  enhanced  by  the 
amount  of  available  lands  subject  to  irrigation. 
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Fogs,  which  furnish  more  or  less  moisture  to  the  soil,  have  much 
to  do  with  the  success  of  a  beet  crop.  Their  presence  indicates  the 
absence  of  wind,  and  prevents  heavy  evaporation  of  the  stores  of  mois- 
ture in  the  earth.  Sugar  beets  get  along  with  considerably  less  moisture, 
either  by  rainfall  or  irrigation,  according  as  these  fogs  are  absent  or 
present.  They  have  been  more  abundant  and  have  stayed  longer  than 
in  the  past  few  years. 

There  has  been  considerable  agitation  of  the  labor  question  in  Cali- 
fornia during  the  past  year.  Negotiations  were  entered  into  with  a 
colon3r  of  Russians  who  had  settled  in  Canada.  An  effort  was  made 
to  get  about  20,000  of  these  to  settle  in  California  and  engage  in  sugar- 
beet  growing.  Some  of  them  came.  Many  of  the  settlers  in  these 
valleys  objected  to  this  importation  of  foreign  labor  as  tending  to 
lower  wages.  It  was  contended  on  the  other  hand  that  these  settlers 
are  experienced  in  growing  sugar  beets.  It  was  claimed  that  experience 
had  shown  that  the  average  American  farmer  is  not  prone  to  enter 
into  the  drudgery  incident  to  the  production  of  this  crop.  This  kind 
of  labor  in  California  was  formerly  the  specialty  of  the  Chinaman. 
He  is  to-day  the  market  gardener  and  the  farm  or  ranch  laborer  when- 
ever his  services  can  be  secured.  By  man}7  he  is  regarded  as  the  most 
satisfactory  laborer  from  an  agricultural  standpoint  tried  in  Califor- 
nia. The  Chinese  are  becoming  scarce;  the  operations  of  the  Chinese 
exclusion  law  has  set  a  limit.  The  Chinese  labor  has  been  estopped 
from  coming  into  this  country,  thus  effectually  shutting  off  the  sup- 
ply. The  laborers  who  are  here  eventually  return  to  their  own  coun- 
try, which,  along  with  the  natural  mortality  list,  is  gradually  reducing 
their  number.  An  attempt  has  been  made  to  fill  the  place  of  the  Chi- 
naman by  bringing  in  Japanese.  It  will  take  time  to  determine 
whether  he  will  be  willing  and  able  to  do  so.  Thus  California  is  in  a 
sort  of  transitional  stage  so  far  as  labor  is  concerned. 

Hawaii,  hitherto  more  familiar  with  Japanese  labor,  is  also  agitating 
this  problem.  Several  carloads  of  the  southern  negro  laborers  have 
recently  been  taken  to  Hawaii  to  work  on  sugar  plantations  in  order 
to  test  their  efficiency. 

An  equilibrium  of  wage  conditions  between  the  Pacific  coast  and  the 
Hawaiian  Islands  must  eventually  be  reached.  There  is  a  sort  of 
mutual  relation  existing  between  these  islands  and  California.  The 
similarity  of  their  conditions  and  productions  seems  to  demand  a  close 
relation  of  interests.  Hawaii  is  following  closely  in  the  footsteps  of 
California  in  the  manner  of  developing  her  industrial  features.  Cali- 
fornia has  to  pay  about  $30  per  month  for  efficient  labor  in  the  beet 
fields.  Formerly  the  wages  paid  were  similar  to  those  which  obtained 
in  Hawaii  a  year  or  two  ago — namely,  $12  to  $15  per  month.  Every- 
thing is  tending  in  Hawaii  to  increase  the  wages,  and  I  believe  the 
time  is  not  far  distant  when  California  and  Hawaii  will  both  be  paying 
their  laborers  substantially  the  same  daily  or  monthly  hire. 
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Los  AiiAMiTOS. — The  Los  Alamitoa  Sugar  Company  is  operating  a 
factory  here  of  700  tons  daily  capacity.  Owing  to  the  winter  drought, 
which  was  protracted  into  the  spring,  the  company  and  farmers  almost 

despaired  of  being  able  to  produce  a  crop  of  beets.  Spring  rain-  very 
much  improved  the  situation,  and  the  district  started  in  to  produce  a 
crop,  with  a  fairly  encouraging  prospect.  About  2,700  acres  were 
planted  in  beet.-.  The  discovery  of  artesian  waters  available  for  use 
in  irrigation  was  the  feature  of  the  year's  development.-.  Several 
were  sunk,  and  indication-  point  to  more  in  the  future.  To  the  extent 
of  the  ability  to  apply  irrigation  in  this  way  will  the  factory  be 
benefited  and  assured  of  its  future  crop. 

The  present  winter  (1900-1901)  conditions  have  been  very  favorable 
for  the  success  of  tin-  beet-  t<>  be  raised  the  coming  season.  A  la 
rainfall  occurred  the  latter  part  of  November,  which  was  followed  with 
copious  rains  in  December  and  January.  These  latter  rain-  came 
down  e-radually.  covering  a  period  of  two  or  three  day.-  each  time  and 
recording  from  2|  t<>  3  inches.  This  -tart-  the  crop-  off  with  every 
assurance  of  success.  The  land  is  in  tine  condition  for  plowing  and 
seeding,  and.  with  a  few  showers  during  the  growing  season,  the 
farmer-  of  Los  AJamitos  should  be  able  to  realize  a  splendid  crop. 

Results  at  Los  Alamitos  during  the  year  J!'"',. 

Date  •  >f  -tarring  the  factory 21st  of  August 

Date  of  closing  the  same 20th  of  September 

Number  of  <:lays  factory  was  in  >  tperation 31 

:  a<TH>  planted  t<>  beets i .  500 

Number  of  acres              -            -       1,070 

Quantity  of  beets  worked tons..  7.  500 

Average  cost  of  1  leets  per  ton 

Average  yield  of  beets  per  acre  harvested tons..  7 

Average  sugar  c< intent  of  beets  worked per  rent. .  17.  32 

Average  coefficient  of  purity 

Amount  of  sugar  produced tons..  750 

Sugar  in  process -  -do 60 

number  of  empL  >yees  f<  >r  the  campaign 145 

Gbtno.  —Hie  American  Beet  Sugar  Company  i-  operating  a  factory 
hereof  1,000  tons  daily  capacity.  Crop  condition-  at  Chino  during 
the  past  year  were  quite  similar  to  those  described  for  Los  Alamitos. 
The  new  feature  of  the  district  was  the  amount  of  beets  grown  by 
irrigation.  The  American  Beet  Sugar  Company  concluded  not  to 
operate  the  factory,  but  to  -hip  r li* *  beets  growD  here  to  Oxnard,  to  he 
worked  up  along  with  beets  grown  f or  the  Oxnard  factory.  This 
company  seems  to  be  making  twery  effort  to  stimulate  the  farmer-  in 
the  production  of  beets.  The  following  item  from  the  Beel  Sugar 
Gazette  -how-  the  prices  to  '»«■  paid  in  the  future  for  beets: 

The  America:  :    gar  Company  of  Chino  has  made  a  substantial  increase  in 

the  price  of  beefs  for  the  next  campaign.     Tin-  factory  will  pay  >4.2o  per  ton  for  all 
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beets  weighing  not  to  exceed  5  pounds  to  be  raised  during  the  1901  campaign,  regard- 
less of  sugar  content  or  purity,  and  an  additional  25  cents  per  ton  will  be  paid  for 
each  per  cent  above  15.  The  price  prevailing  during  the  season  now  closing,  as  in 
other  recent  years,  was  $3.50  per  ton  for  all  beets  containing  12  per  cent  sugar,  with 
an  additional  25  cents  per  ton  for  each  per  cent  above  12.  Beets  falling  below  that 
standard  were  subject  to  a  discount  of  75  cents  for  each  per  cent  under  12.  Thus  a 
beet  of  11  per  cent  sugar  brought  $2.75,  and  one  of  10  only  $2. 

Results  at  Chino  during  the  year  1900. 

Number  of  acres  planted  to  beets 2,  299 

Number  of  acres  of  beets  harvested 1,  230 

Quantity  of  beets  shipped  to  Oxnard  factory tons. .  4, 145 

Average  cost  of  beets  per  ton $4.  15 

Average  yield  of  beets  per  acre tons. .  3.  29 

Average  sugar  content  of  beets  worked per  cent. .  14.  5 

Average  coefficient  of  purity 78.  6 

Number  of  employees  kept  the  year  round 15 

Oxnard. — The  American  Beet  Sugar  Company  is  operating  a  fac- 
tory here  of  2,000  tons  daily  capacity.  The  same  winter  drought 
described  for  Los  Alamitos  and  Chino  prevailed  here,  but  the  later 
spring  rains  did  much  to  recoup  the  district.  The  record  of  the  year 
was  not  a  very  high  tonnage  per  acre,  but  the  percentage  of  sugar  in 
the  beets  grown  was  quite  remarkable,  and  this  did  much  to  make  up 
the  loss  to  the  farmer  in  the  gross  weight  of  beets.  Beet  diseases 
were  quite  noticeable  throughout  the  district.  The  main  feature  of 
the  year's  work  was  the  establishment  by  the  company  of  large  feed- 
ing yards  adjacent  to  the  factoiy.  These  yards  were  stocked  with 
cattle  and  fed  from  the  pulp  produced  by  it.  The  factory  began  slic- 
ing August  15.  Owing  to  the  limited  supply  of  beets  it  was  decided 
to  use  but  half  of  the  capacity  for  working  them.  In  working  on  this 
half -capacity  run  the  factory  several  times  reached  1,100  tons  of  beets 
daily. 

Results  at  Oxnard  during  the  year  1900. 

Date  of  commencing  factory  operations 15th  of  August 

Date  of  closing  same 18th  of  October 

Number  of  days  operating 60 

Number  of  acres  planted  to  beets 7, 184 

Number  of  acres  of  beets  harvested 6, 238 

Quantity  of  beets  worked tons. .       66,  886 

Average  cost  of  beets  per  ton r .        $5.  01 

Average  yield  of  beets  per  acre tons. .  lOf 

Average  sugar  content  of  beets  worked per  cent. .  18 

Average  coefficient  of  purity 81 

Amount  of  sugar  produced 1 tons. .  9,  696.  45 

Sugar  in  process do. . .         348.  9 

Average  number  of  employees  for  the  campaign 592 


Including  product  from  purchased  molasses. 
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Salinas. — The  Spreckles  Sugar  Company  is  operating  a  factory  here 
of  3.000  tons  daily  capacity.  The  Salinas  district,  probably  more  than 
any  other,  had  to  contend  with  the  diseases  affecting  the  sugar-beet 
crop  during  the  past  year.  The  consequences  of  the  root  blight  or  rot 
were  far-reaching,  both  as  to  its  present  effects  and  the  alarm  it  has 
aroused  as  to  consequences  in  the  future.  The  factory  requires  a  large 
tonnage  of  sugar  beets  daily  for  its  work.  It  has  the  largest  working 
capacity  of  any  factory  in  the  world,  namely  3,000  tons. 

Irrigation  was  tried  quite  extensively. in  different  sections  during 
the  past  year  with  very  favorable  results.  With  the  present  favorable 
crop  prospects  and  no  recurrence  of  the  beet  disease,  this  district  will 
have  a  large  area  in  beets  for  1901.  After  the  next  crop  it  will  be 
possible  to  know  something  of  the  effect  which  a  diseased  crop  will 
have  on  the  succeeding  crop  of  beets  on  the  same  land. 

Santa  Maria. — The  Union  Sugar  Company  is  operating  a  factory 
here  of  500  tons  daily  capacity.  The  climatic  conditions  affecting  the 
beets  grown  in  this  section  were  quite  similar  to  those  described  for 
other  factories  in  southern  California.  The  acreage  was  not  nearly  so 
large  or  the  tonnage  so  good  as  had  been  anticipated.  The  factory 
began  its  campaign  about  September  10  and  closed  about  November  10. 

The  company  is  taking  the  same  steps  to  solve  the  question  of  the 
future  supply  of  beets  as  are  being  taken  by  several  other  companies 
in  California.  It  is  getting  control  of  large  tracts  of  land,  which  it 
leases  to  growers.  The  factory  was  originally  designed  with  a  view  of 
increasing  the  working  capacity  to  1,000  tons.  Up  to  date  it  seems 
able  only  to  supply  itself  wTith  about  350  tons  daily  for  short  cam- 
paigns. Plans  were  matured,  however,  for  securing  a  supply  of  beets 
in  the  future  and  running  the  factory  at  the  1,000-ton  capacity  for  a 
longer  campaign. 

Crockett. — The  California  and  Hawaiian  Su^ar  Refining  Company 
is  operating  a  factory  here  of  1,000  tons  daily  capacity.  This  factory 
is  designed  to  refine  sugar  in  nddition  to  manufacturing  sugar  from 
beets.  The  supply  of  beets  this  year  was  not  very  large.  It  was  esti- 
mated to  be  about  10,000  tons,  which  gave  it  but  a  short  campaign. 

Result*  at  Crockett  during  the  ;/<'<ir  1900. 

Date  of  commencement  of  campaign 1st  of  August 

Date  of  closing  same 1  5t  1 1  of  October 

Number  of  days  factory  was  in  actual  operation 15 

Number  of  acres  planted  to  beets 5,  800 

Number  of  acres  of  beets  harvested . 2,  500 

Quantity  of  beets  worked tons . .  S,  704.  56 

Average  yield  of  beets  per  acre do ...  3.  5 

Average  sugar  content  of  beets  worked per  cent . .         L9.  39 

Average  coefficient  of  purity r 81.  6 

Quantity  of  sugar  produced tons. .     1,  328.  7 

Number  of  employees  during  the  campaign 125 
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Alvarado  and  Watsonville. — At  Alvarado,  Cal.,  the  Alameda 
Sugar  Compan}T  is  operating  a  factory  of  800  tons  daily  capacity,  and 
at  Watsonville  the  Western  Beet  Sugar  Company  is  operating  a  fac- 
tory of  1,000  tons  daily  capacity. 

These  two  concerns  are  the  oldest  and  most  successfully  operated 
sugar  factories  in  the  State.  It  has  been  impossible  to  get  specific 
details  with  reference  to  the  history  of  last  year's  work.  The  factory 
at  Watsonville  sent  its  beets  in  1899  to  Salinas  to  be  worked  up.  It 
belongs  to  the  same  company  as  the  Salinas  factory. 

It  is  understood  that  in  1900  fairly  good  crops  were  raised  for  both 
the  Alvarado  and  the  Watsonville  factories.  And  it  has  further  been 
announced  on  good  authority  that  the  Watsonville  facto ly  worked  up 
its  own  supply  of  beets  grown  the  past  season.  The  bountiful  supply 
of  rainfall  and  snow  during  the  winter  has  assured  an  abundant  supply 
of  beets  for  operating  these  factories  in  1901. 

IN    COLORADO. 

Colorado  is  a  recent  acquisition  to  the  list  of  States  manufacturing- 
sugar.  It  has  one  factory  that  has  operated  for  two  years,  and  two 
others  that  have  worked  through  one  campaign.  These  factories  are 
located  at  Grand  Junction,  Rocky  Ford,  and  Sugar  City.  The  State 
is  to  have  one  more  factoiy  (possibly  two)  to  engage  in  the  manufac- 
ture of  sugar  in  1901.  The  special  feature  of  Colorado's  sugar  pro- 
duction is  that  the  beets  are  grown  almost  entirely  by  irrigation.  It 
has  been  shown  so  far  as  the  factories  already  installed  in  the  State 
have  operated  that  there  are  many  advantages  in  the  peculiar  condi- 
tions that  prevail,  and  that  it  has  large  tracts  of  land  quite  similar  to  the 
districts  now  being  tested  by  these  sugar  factories.  It  is  very  proba- 
ble that  with  their  success  many  more  will  be  installed  in  the  State. 
The  beets  grown  during  the  past  year  were  very  high  in  their  sugar 
content  and  purity,  averaging  throughout  the  campaign  in  one  instance 
over  IT  per  cent  sugar.  It  is  the  peculiar  advantage  of  these  valleys 
that  rain  rarely  falls  after  a  certain  time  in  the  growing  season  of  the 
beets.  After  the  crop  has  been  produced  by  irrigation  it  can  be 
allowed  to  remain  in  the  soil  and  ripen  unaffected  by  rain.  This  gives 
a  better  opportunity  to  control  the  size  and  the  ripening  of  the  beets 
and  makes  it  possible  to  force  an  early  harvest.  It  also  avoids  more  or 
less  the  necessity  of  siloing  or  harvesting  until  beets  can  be  delivered, 
except  where  it  becomes  necessary  to  avoid  freezing. 

One  of  the  experiments  tried  in  Colorado  with  favorable  results  was 
the  growing  of  sugar  beets  as  the  first  crop  on  new  land.  The  condi- 
tions of  farming  surrounding  the  three  factories  already  installed  are 
very  much  the  ■  same.  Fruit,  vegetables,  and  alfalfa  have  been  the 
principal  crops  previous  to  the  introduction  of  sugar  beets.  This  new 
crop  adds  value  to  the  valleys  in  that  it  increases  their  crop  resources 
and  offers  a  better  opportunity  for  a  system  of  rotation. 
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Grand  Junction. — The  Colorado  Sugar  Manufacturing  Company  of 

this  place  has  installed  a  factory  of  350  tons  capacity.  Grand  Junc- 
tion is  situated  in  a  fruit  district  in  the  Grand  River  Valley.  This 
section  has  established  a  reputation  for  producing  a  high  quality  of 
the  different  deciduous  fruits.  During  the  two  seasons  that  beets  have 
been  grown  for  the  factory  it  has  been  demonstrated  that  the  soil 
will  produce  beets  of  high  quality.  This  company  has  done  the 
pioneer  work  of  sugar-beet  growing  for  the  State;  it  has  had  to  stud}r 
out  the  methods  of  successfully  growing  this  crop  under  the  peculiar 
conditions  that  exist;  in  doing  this  it  has  met  many  adverse  influences 
and  shouldered  the  results  of  much  experience.  New  factories  stall- 
ing in  the  State  can  naturally  take  advantage  of  facts  that  have  been 
already  determined,  and  it  is  probable  that  no  other  factory  will  have 
to  contend  with  as  much  as  this  one  did  in  the  beginning.  The  results 
of  the  past  year  are  a  great  improvement  over  the  one  previous.  It 
was  found  almost  impossible  from  the  beginning  to  secure  sufficient 
previously  cultivated  ground  upon  which  to  grow  the  crop  of  beets, 
most  of  the  lands  in  tin1  district  that  have  been  under  cultivation  for 
any  length  of  time  having  been  devoted  to  growing  alfalfa  and  other 
well-known  crops,  or  they  had  been  planted  in  orchards,  upon  the 
profitableness  of  which  the  people  of  the  district  had  learned  to  rely. 

For  the  first  year  much  of  the  crop  of  sugar  beets  was  grown 
between  the  rows  of  these  young  fruit  trees,  and  the  double  purpose 
was  served  of  growing  the  crop  and  cultivating  the  }Toung  trees.  This 
was  found  a  process  not  adapted  to  producing  the  best  beets.  In  many 
other  instances  the  attempt  was  made  to  reclaim  new  land  by  using 
sugar  beets  as  a  first  crop.  The  application  of  water  by  irrigation  to 
this  new  crop  was  not  well  understood  at  this  time.  The  first  year 
there  was  quite  a  serious  attack  by  insects.  The  two  years'  experi- 
ence that  the  factory  has  passed  through  will  greatly  benefit  the 
growers  of  sugar-beets  for  this  factory  and  others  that  will  be  estab- 
lished in  the  State  from  time  to  time. 

The  factory  started  up  about  September  20, 1900,  working  its  brown 
sugars  left  over  from  the  previous  campaign,  and  began  slicing  beets 
about  October  1.  The  beets  grown  in  the  district  were  quite  high  in 
sugar  content  and  purity,  the  average  in  sugar  being  over  16  per 
cent,  with  a  purity  coefficient  of  about  83.  Farmers  received  $4.25 
per  ton  for  their  beets  running  from  12  to  15  per  cent  sugar,  and  25 
cents  additional  for  each  additional  per  cent  or  fraction  thereof.  We 
clip  from  the  Sugar  Beet  a  new  schedule  of  prices  offered  by  this  com- 
pany, as  follows: 

Per  ton. 

Beets  with  22  per  cent  sugar $7.  58| 

Beets  with  21  per  cent  euga r 7.  25 

Beets  with  20  per  cent  sugar 6. 91$ 

Beets  with  19  per  cent  sugar 6.  58  J 

Beets  with  18  per  cent  sugar (3.  25 
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Per  ton. 

Beets  with  17  per  cent  sugar . $5.  9l| 

Beets  with  16  per  cent  sugar 5.  58£ 

Beets  with  15  per  cent  sugar 5.  25 

Beets  with  14  per  cent  sugar 4.  91§ 

Beets  with  13  per  cent  sugar 4. 58J 

Beets  with  12  per  cent  sugar . 4.  25 

Sugar  City. — The  National  Sugar  Company  is  operating  a  factory 
at  this  place  of  500  tons  daily  capacity.  The  factory  began  its  cam- 
paign November  15,  1900.  This  was  its  first  campaign,  and  the  show- 
ing made  is  a  wonderful  proof  of  the  resourcefulness  of  the  Arkansas 
Valley  for  growing  sugar  -beets..  Many  of  the  fields  were  planted  on 
new  and  untried  land.  The  results  were  a  very  high  sugar  content 
and  a  fairly  good  tonnage  per  acre. 

Rockyford. — The  American  Beet  Sugar  Company  is  operating  a 
factory  at  this  place  having  1,000  tons  daily  capacity.  It  began  slic- 
ing beets  October  11,  1900.  It  is  probable  that  the  results  obtained 
by  the  farming  community  growing  beets  for  this  factory  are  more 
typical  of  what  can  be  accomplished  in  the  Arkansas  Valle}7  than  those 
given  for  Sugar  City  (which  is  near),  from  the  fact  that  conditions  are 
more  settled  and  favorable  for  producing  beets.  It  is  certain  that  no 
other  district  in  the  United  States  has  ever  attained  such  high  success 
in  growing  beets  for  the  first  time  as  this  one  has.  In  fact  the  results 
would  rival  the  best  attained  by  any  other  factory  district  in  its  most 
favored  years.  The  sugar  content  of  the  beets  was  very  high  and 
the  tonnage  grown  per  acre  was  everything  that  could  be  desired. 

The  high  content  of  the  sugar  made  the  growing  of  the  crop  quite 
profitable  to  the  farmers,  since  beets  showing  this  high  percentage  are 
worth  $5  per  ton.  There  is  nothing  in  the  system  of  agriculture  pre- 
vailing in  this  district  necessitating  an  unusual  expense  in  producing 
the  crop;  and  yet  it  ssems  possible  from  the  present  year's  results 
that  the  district  will  be  able  to  average  as  high  as  15  tons  during 
ordinary  years.  With  this  high  quality  of  the  beet,  the  farmer  will 
receive  $5  per  ton  for  his  beets,  giving,  according  to  this  estimate, 
about  $75  per  acre,  a  net  profit  of  at  least  $15  per  acre.  These  results 
probably  reach  the  high-water  mark  of  favorable  showing  that  this 
industry  has  made  in  this  country  up  to  date. 

Results  at  Rockyford  during  the  year  1900. 

Date  of  commencing  factory  operations 14th  of  October 

Date  of  closing  same 9th  of  December 

Number  of  days  operating 60 

Number  of  acres  planted  to  beets 5, 635 

Number  of  acres  of  beets  harvested 4, 530 

Quantity  of  beets  worked tons. .       41,  656 

Average  cost  of  beets  per  ton $4.  76 

Average  yield  of  beets  per  acre tons. .  9.  77 
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Average  sugar  content  of  beets  worked per  cent. .  16.  41 

Average  coefficient  of  purity s-'i.  6 

Amount  of  sugar  produced tons. .  4.  491.  75 

Sugar  in  process ■ -  - ...do —  106 

Number  of  employees  for  the  cam]  >aign 425 

EN    ILLIN<>I>. 

Pekix. — The  Illinois  Sugar  Refining  Company  is  operating  a  factory 
at  this  place,  having  a  working  capacity  of  7«  K)  tons.  This  factory  has 
gone  through  two  campaigns,  both  of  which  can  be  pronounced  quite 
successful,  considering  that  they  are  the  opening  or  experimental 
years  of  the  factory.  This  State  started  in  the  manufacture  of  sugar 
from  sugar  beets  over  one-third  of  a  century  ago.  A  factory  was 
built  at  Champaign.  After  leading  a  precarious  existence  of  two  or 
three  years  it  was  finally  taken  down  and  removed  to  some  other 
locality.  It  seemed  that  the  time  was  not  ripe  for  introducing  the 
sugar  industry  at  that  time.  The  perfection  of  the  process  and  the  condi- 
tions of  manufacture  that  obtained  at  that  time  in  manufacturing  sugar 
from  beet-  were  not  such  as  to  combine  with  the  system  of  agriculture 
then  in  vogue  in  Illinois.  The  system  of  farming  was  too  crude  to  take 
up  with  a  branch  of  agriculture  that  was  so  intensive.  Wild  land 
could  be  had  farther  west  for  a  merely  nominal  sum:  the  public  domain 
was  open  for  free  grazing.  Only  such  things  were  produced  as  could 
be  raised  with  the  least  effort.  Farming  meant  the  production  of 
hogs,  cattle,  corn,  wheat,  and  oats.  Now  the  situation  is  changed. 
The  range  has  gone  farther  west:  the  land  has  become  valuable,  and 
it  must  be  made  to  produce  those  things  that  will  give  the  greatest 
returns  from  small  acreage.  The  farmer  is  the  copartner  with  the 
manufacturer  of  prepared  meats,  poultry,  butter,  cheese,  and  canned 
fruits  and  vegetables.  As  a  feature  of  this  era  of  intensive  farming, 
comes  the  sugar  industry.  The  same  number  of  acres  provides  employ- 
ment for  many  times  the  same  amount  of  labor.  The  history  of  civil- 
ization is  repeated.  As  a  community  becomes  older  it  becomes  more 
populous  and  more  intensive  in  its  system  of  industries;  it  must  pro- 
vide for  more  and  more  employment  and  at  the  same  time  adjust  itself 
toa  system  of  production  that  can  compensate  this  extra  labor  and 
give  a  fair  return  to  the  producer. 

Illinois,  in  commencing  her  second  attempt  at  installing  the  sugar 
industry,  has  reached  this  period.  She  has  one  factory  that  is  demon- 
strating its  usefulness  to  the  agricultural  and  commercial  classes  of 
the  State.  She  has  many  more  localities  that  are  equally  fitted  for 
installing  this  industry,  Localities  that  have  been  thoroughly  tested 
by  the  State  agricultural  experiment  station  and  local  organizations. 
Many  of  these  places  are  on  the  eve  of  effecting  organization,  and  cap- 
italizing and  constructing  factories.  It  can  be  but  a  little  while  until 
Illinois  will  be  taking  advantage  of  these   many  opportunities   that 
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exist  in  the  State  and,  along  with  the  State  o  Michigan,  will  enter  the 
field  in  earnest,  manufacturing  sugar  and  supplying  the  great  demand 
for  this  product.  There  is  abundant  capital  in  the  State  seeking 
employment  to  build  the  factories  when  it  becomes  apparent  that  there 
is  profit  in  doing  so.  An  early  day  will  see  the  installation  of  many 
of  these  plants,  the  smoke  from  whose  stacks  will  indicate  that  the  coal 
of  the  State  is  being  consumed  in  working  up  a  product  from  her  own 
farms,  giving  employment  to  home  labor  and  yielding  a  product  for 
home  consumption. 

The  factory  at  Pekin  is  working  the  beets  from  about  5,000  acres, 
and  is  distributing  to  the  farmers  over  $200,000  annually.  The  year 
1900  has  been  quite  dry  and  the  crop  has  not  been  all  that  could  be 
desired;  yet  there  has  been  enough  even  in  the  two  unfavorable  years 
to  convince  the  farmers  of  the  great  advantage  of  living  in  the  vicinity 
of  a  sugar  factory  and  possessing  the  priyilege  of  producing  beets  for 
the  same. 

IN    MICHIGAN. 

The  showing  of  the  sugar  industry  in  Michigan  has  very  much 
improved  through  the  results  of  the  past  season.  Climatic  conditions 
throughout  the  State  have  been  very  good.  Farmers  have  gone  into 
the  work  of  this  year  with  considerable  more  intelligent  effort.  The 
results  are  that  all  the  factories  have  been  working  on  a  very  much 
increased  supply  of  beets  which  show  a  great  improvement  in  their 
sugar  content  and  purity.  Where  the  campaign  of  1899  closed  with 
almost  complete  discouragement,  now  everyone  is  feeling  highly 
pleased  with  the  showing  made.  The  work  thrown  on  this  State  in 
one  season  of  installing  nine  sugar  factories  and  growing  the  beets 
for  them  was  a  tremendous  strain  on  its  resources.  The  farmers  were 
entirely  unacquainted  with  the  subject.  They  did  not  know  how  to 
take  adyantage  of  favorable  conditions  or  to  ward  off  the  effects  of 
unfavorable  ones. 

In  1899  the  parties  connected  with  the  factories  were  too  much  inter- 
ested in  building  them,  in  installing  the  machinery,  and  getting  every- 
thing in  readiness  to  give  any  attention  to  the  growing  of  the  beets. 
The  feeling  seemed  to  prevail  among  the  agricultural  classes  of  the 
State  that  sugar  beets  as  a  crop  would  succeed  on  any  kind  of  land. 
In  many  instances  lands  were  planted  in  sugar  beets  that  had  been  a 
failure  for  some  years  in  producing any  other  kind  of  crop.  The  most 
valuable  result  of  that  year's  work  was  the  accumulation  of  experience. 

Farmers  were  prepared  to  plant  their  crop  of  sugar  beets  for  1900 
with  considerable  more  wisdom.  The  factories  installed  regular  agri- 
culturists to  supervise  and  aid  the  farmers  and  to  bring  the  two  classes 
into  closer  harmony  and  union  of  interests.  The  conditions  for  grow- 
ing sugar  beets  have  been  excellent.  The  results  have  been  yery  favor- 
able and  encouraging.  With  the  experience  of  the  last  two  years,  it 
can  be  safely  counted  that  Michigan  has  launched  in  a  career  of  sue- 
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cessful  sugar  production.  It  has  more  factories  than  any  other  State. 
The  indications  are  that  more  new  factories  will  be  started  in  Michigan 
than  in  any  other  State  in  the  near  future.  From  the  Sugar  Beet  is 
clipped  the  following  condensed  statement  showing  the  results  in  Mich- 
igan during  the  past  year: 

As  The  campaign  in  Michigan  is  drawing  to  a  close,  an  estimate  may  be  made  <>f 
\\ie  T<>T  1  output  of  all  tin-  factories  that  were  in  operation.  This  estimate  would  put 
the  figures  at  50,000,000  pound-.  '>r  25,000  ton-  of  sugar  turned  out.  The  farmers  of 
B'ichigan  have  raised  250,000  ton-  <>i  beets,  f<>r  which  they  have  received,  in  round 
numbers,  $1,000, 

The  companies  whose  factories  have  heen  in  operation  this  campaign  and  the 
approximate  amounts  of  sugar  turned  out  by  each  are  as  follows: 

Estimated  product  of  sugar  by  Michigan  factories  for  1900. 

Pounds. 

Michigan  Sugar  C<  >mpany,  Bay  (  ity 6.  670.  000 

Bay  City  Sugar  Company 12.  000.  <X)0 

West  Bay  ("ity  Sugar  Company 5,  700,  000 

Wolverine  Sugar  O  ►mpany,  i  >f  Bcnt<  »n  Harl ><  »r. 1 .  031 .  265 

Alma  Bert  Sugar  Company 7,  000,  000 

Holland  >u^ar  ( Jompany : 9,  000. .  h  it  i 

Kalanutz'  «<  Beet  Sugar  ( '<  impany 1,500 

Peninsular  Sugar  Refining  Company. .'. . . 7.  000,  000 

Thi>  gives  a  total  of  approximately  50,000,000  pound-,  to  which 
must  be  added  the  output  of  the  Marine  Sugar  Company,  of  Marine 
City.  Mich.,  which  began  it-  campaign  December  Is  and  has  a  work- 
ing  capacity  of  300  ton-  of  beets  per  day. 

It  will  Be  interesting,  for  the  purposes  of  comparison  with  the  above 
output  during  the  past  year.  t<»  examine  the  results  at  the  same  facto- 
ries for  the  previous  year.  This  will  show  the  improvement  that  has 
taken  place  in  Michigan  after  a  year's  experience  and  during  a  season 
that  was  more  nearly  normal  in  its  crop  conditions.  The  following 
figures  are  taken  from  the  fifty-eighth  annual  report  of  the  commis- 
sioner of  the  land  office  of  the  State  of  Michigan.  They  are  compiled 
from  the  return-  made  from  the  factories  to  this  office  on  their  output 
and  upon  which  they  based  their  claim-  for  the  bounty  of  1  cent  per 
pound  under  the  then  existing  law  of  the  State: 

Product  of  sugar  by  Michigan  factories  for  1899. 

Pounds. 

Michigan  Sugar  Company 7, 415,  233 

Bay  City  Su^ar  Company 6,942.  132 

West  Bay  City  Sugar  Company 2,095,  808 

Alma  Sugar  Company 3,  359,  368 

Kalamazoo  Sugar  Company 1.  440.  598 

"Wolverine  Sugar  Company 1.  701.  082 

Holland  Sugar  Company 2,461,919 

Detroit  Sugar  Company .">.  669,  839 

Peninsular  Sugar  Refining  ( Jompany 4.  064 

.    Total 33,  1 50.  878 

Total  ton-.  16,575. 
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The  conditions  in  the  State  were  so  very  similar  throughout  the 
various  sections  where  factories  are  located  that  it  will  be  unnecessary 
to  describe  them  in  connection  with  any  particular  factory.  The  sup- 
ply of  beets  in  each  case  was  highly  satisfactory  and  their  quality  was 
good. 

Bay  City.— This  factory,  built  by  the  Michigan  Sugar  Company, 
was  the  first  started  in  the  State,  consequently  the  campaign  of  1900 
was  its  third.  The  factory  started  up  on  the  4th  day  of  October.  It 
has  put  in  operation  the  osmose  system  of  treating  molasses;  in  fact, 
it  has  made  quite  a  number  of  improvements  since  the  first  year. 
Statistics  of  the  year's  work  are  not  yet  fully  completed,  but  every 
indication  points  to  the  fact  that  the  farmers  have  very  much  increased 
their  tonnage  per  acre,  and  that  sugar-beet  growing  has  been  a  very 
profitable  enterprise  for  the  season.  In  quality,  the  beets  are  higher 
than  any  grown  before. 

The  Bay  Cit}T  Sugar  Company  has  constructed  a  factory  at  this 
place  side  by  side  with  the  one  mentioned  above.  It  has  a  daily  capac- 
ity for  working  600  tons  of  beets.  Its  supply  of  beets  was  very  much 
increased  and  improved  in  quality  over  that  for  the  previous  campaign. 

West  Bay  City. — The  West  Bay  City  Sugar  Company  is  operat- 
ing a  factory  at  this  place  having  a  daily  capacity  of  500  tons.  This 
factory  was  completed  late  in  1899,  and  had  a  limited  supply  of  beets 
for  the  first  year's  campaign.  In  1900  the  supply  of  beets  was  a  great 
deal  more  abundant,  and  the  factory  was  able  to  test  its  resources 
more  effectually. 

Alma. — The  Alma  Sugar  Company  is  operating  a  factory  at  this 
place  having  a  capacity  of  500  tons  daily.  It  secured  an  abundant 
supply  of  good  beets,  and  started  early  on  its  contracts  with  the 
farmers  for  the  supply  for  next  campaign.  The  results  of  this  year's 
work  have  convinced  the  farmers  that  sugar  beets  are  a  profitable 
crop,  and  they  are  showing  their  appreciation  of  this  fact  b}^  readily 
entering  into  contracts  with  the  factory  for  furnishing  its  next  year's 
cupply. 

Results  at  Alma  for  the  year  1900. 

Date  of  commencing  factory  operations 15th  of  October 

Date  of  closing  same 24th  of  December 

Number  of  days  actually  in  operation 64 

Number  of  acres  planted  to  beets 3,  200 

Number  of  acres  of  beets  harvested 3,  200 

Quantity  of  beets  worked tons. .  32,  800 

Average  cost  of  beets  per  ton $5.  33 

Average  yield  of  beets  per  acre tons. .     10.  25 

Average  sugar  content  of  beets  worked per  cent. .       14.  5 

Average  coefficient  of  purity 83.  47 

Amount  of  sugar  produced tons. .     3,  500 

Average  number  of  employees  for  the  campaign 275 
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Kalamazoo. — The  Kalamazoo  Beet  Sugar  Company  is  operating  a 
factory  at  this  place  having  a  capacity  of  500  tons  daily.  It  began  its 
campaign  October  (.».  1900,  with  a  large  crop  of  beets  ready.  The 
yield  per  acre  was  about  half  as  large  again  as  that  of  last  year,  and 
the  farmers  demonstrated  that  they  could  reduce  the  cost  of  produc- 
tion for  the  second  year's  crop  almost  50  per  cent.  They  also  received 
considerable  advance  over  the  price  of  last  year's  beets. 

Benton  Harbor. — The  AVolverine  Sugar  Company  is  operating  a 
factory  at  this  place  having  a  daily  capacity  of  350  tons.  It  began  its 
campaign  October  25,  1900.  The  supply  of  beets  for  the  factory  was 
very  much  increased  and  the  quality  of  the  same  greatly  improved. 
The  supply  for  the  campaign  was  very  much  less,  however,  than  it 
should  have  been.  The  factory  closed  down  December  19  after  a  run 
of  twenty-seven  days,  slicing  7,000  tons  of  beets. 

The  company  will  make  an  energetic  effort  to  better  the  situation 
for  next  campaign.  It  is  offering  50  cents  per  ton  advance  over  the 
previous  price.  The  factory  has  had  more  or  less  trouble  in  securing 
a  supply  of  beets  during  the  past  two  years.  Farmers  have  not  taken 
hold  of  the  proposition  as  actively  as  in  other  places  in  Michigan.  It 
is  confidently  expected  that  the  advance  in  price  and  the  extra  effort 
the  factory  is  making  to  get  a  supply  will  put  it  in  position  to  run  a 
full  campaign  next  year  as  well  as  a  successful  one. 

Holland. — The  Holland  Sugar  Company  is  operating  a  factory  at 
this  place  having  a  daily  capacity  of  350  tons  of  beets.  This  is  one  of 
the  places  that  was  especially  mentioned  last  }^ear  as  growing  beets 
upon  inferior  or  worn-out  soils  to  a  considerable  extent.  In  making 
their  plans  for  the  season  of  1900  the  sugar-beet  growers  made  better 
selection-.  The  average  tonnage  of  the  beets  produced  in  this  section 
shows  that  sugar-beet  growing  is  profitable.  In  cases  where  the  best 
lands  wore  selected  and  careful  attention  was  given  to  the  cultivation 
of  the  crop,  results  were  secured  that  can  not  be  excelled  or  equaled 
with  any  other  crop  on  the  farm. 

The  factory  worked  up  about  19,000  tons  of  beets,  and  paid  the 
farmers  therefor  about  §85,000.  The  acreage  planted  was  slightly 
over  half  what  it  was  the  previous  year,  but  the  supply  of  beets  was 
about  500  tons  greater.  The  results  were  so  favorable  to  those  par- 
ticipating in  growing  the  beets  that  the  farmers  are  anxious  to  renew 
the   experiment   and  are   readily   making    contracts   for    next    year's 

supply. 

Result*  <if  Holland  during  the  year  1900. 

Date  of  commencing  factory  operations 15th  of  October 

Date  <  \i  closing  same 24th  of  December 

Number  <  >f  lays  operating 62 

Number  of  acres  planted  to  beets 'J,  0(H) 

Number  of  acres  of  beets  harvested 1 ,  800 

Quantity  of  beets  worked tons. .  17,  242 
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Average  cost  of  beets  per  ton $4.  90 

Average  yield  of  beets  per  acre tons. .  9.  5 

Average  sugar  content  of  beets  worked per  cent.  12.  5 

Average  coefficient  of  purity •_  82.  6 

Amount  of  sugar  produced tons. .  1,  673.  7 

Sugar  in  process do. . .  75 

Number  of  employees  for  the  campaign 120 

Rochester. — The  Detroit  Sugar  Company  has  constructed  a  factory 
at  this  place  having  a  daily  capacity  of  500  tons.  On  October  19, 
1900,  it  began  its  second  campaign.  The  beets  grown  in  the  vicinity 
showed  a  considerable  increase  in  the  tonnage  per  acrcand  sugar  con- 
tent. The  factory  closed  December  20,  being  in  operation  about  two 
months. 

The  acreage  was  considerably^  less  than  that  of  the  year  previous, 
but  the  output  of  sugar  was  a  little  greater.  It  was  a  favorable  year 
for  growing  the  beets,  and  the  results  were  quite  encouraging.  The 
farmers  are  entering  readily  into  contracts,  and  the  supply  for  next 
campaign  will  be  considerably  increased. 

Caro. — The  Peninsular  Sugar  Refining*  Company  is  operating  a  fac- 
tory at  this  place  having  a  daily  capacity  of  600  tons  of  beets.  It 
started  on  its  campaign  October  18, 1900.  It  is  using  the  Steffin  proc- 
ess in  securing  the  sugar  from  the  molasses.  The  company  has  been 
at  considerable  expense  revising  and  improving  its  factory  after  the 
first  year's  run.  The  results  of  growing  the  beets  in  this  vicinity  have 
been  very  encouraging.  The  average  tonnage  is  high,  the  sugar  quality 
of  the  beet  is  good.  The  campaign  was  closed  about  December  25, 
so  far  as  working  beets  was  concerned.  About  25,000  tons  of  beets 
were  worked  during  the  run,  and  the  farmers  in  that  section  received 
about  $110,000  for  the  same. 

The  experience  of  this  factory  during  its  first  year's  run,  so  far  as 
the  amount  and  quality  of  the  beets  were  concerned,  was  much  more 
encouraging  than  that  of  any  other  factory  in  the  State.  This  was  on 
account  of  the  excellent  and  intelligent  supervision  on  the  part  of  the 
agriculturist  of  the  factory.  The  results  for  1900  have  shown  quite 
an  improvement  over  those  for  1899,  and  the  two  years  have  given 
the  farmers  every  indication  that  the  factory  is  in  position  to  aid  them 
materially  and  profitably.  The  main  drawback  has  been  in  the  working 
of  the  factory  itself.  It  has  been  very  carefully  revised  and  improved 
and  it  is  one  of  the  most  successful  plants  in  the  State. 

Marine  City. — The  Marine  Sugar  Company  established  a  factory 
at  this  place  with  a  working  capacity  of  350  tons  of  beets  daily,  mak- 
ing its  first  run  the  past  season  (1900).  The  farming  community  fur- 
nishing the  beets  for  this  factory  had  the  benefit  of  the  experience  of 
the  State  in  growing  sugar  beets  for  the  other  factories  the  3Tear  before. 
It  is  the  latest  factory  constructed  in  the  State.  For  the  first  year's 
experience  the  beets  were  exceptionally  good  in  quality  and  quantity, 
and  the  farmers  were  highly  encouraged  with  the  results  of  the  crop. 
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Some  trouble  was  experienced  in  a  few  fields'  being  overrun  with  the 
army  worm,  which  came  onto  the  beets  from  other  adjoining  crops. 
No  material  damage  was  done,  however.  The  farmers  learned  that  the 
beet  crop  is  subject  to  attack  by  this  pest,  studied  methods  for  ward- 
ing it  off.  and  will  be  prepared  for  such  emergencies  in  the  future. 
Along  with  the  other  beet-growing  districts,  this  one  enjoyed  the 
normal  conditions  for  sugar-beet  growing  that  prevailed  throughout 
the  State,  and  the  farmers  are  better  prepared,  and  more  inclined,  to 
engage  in  sugar-beet  growing  in  the  future. 

IN   MINNESOTA. 

St.  Louis  Park. — The  Minnesota  Sugar  Company  is  operating  a 
factory  at  this  place  of  400  tons  daily  capacity.  Minnesota  experi- 
enced an  unprecedented  drought  during  the  earty  part  of  the  summer. 
At  a  time  when  the  beets  needed  rain  most  for  germination  and  for 
starting  them  on  a  vigorous  growth  it  was  very  dry.  In  many  fields 
the  beets  failed  to  come  up,  or  did  not  come  up  in  sufficient  numbers  to 
insure  a  stand.  Reseeding  was  resorted  to  in  many  cases,  and  with 
quite  good  results.  These  second  plantings  were  necessarily  late,  but 
not  infrequently  they  produced  a  good  supply  of  beets  of  good  quality. 

As  a  rule,  where  tin1  beets  did  not  materialize  by  the  middle  of  June, 
the  farmers  plowed  up  the  ground  and  put  it  in  something  else.  There 
is  this  encouragement  to  be  derived  from  the  situation  in  Minnesota, 
however:  The  main  crops  upon  which  the  State  relied  for  years  were 
a  partial  failure.  This  was  especially  true  of  the  northern  half  of  the 
State.  Flax  fared  considerably  better.  Comparing  the  beet  crop 
with  these,  much  can  be  claimed  for  its  success,  as  the  yield  was  very 
much  better.  In  fact,  in  most  of  the  fields  the  sugar  beets  were  good 
where  a  stand  was  secured  in  the  spring,  and  the  farmers  continued  to 
cultivate  the  crop.  During  the  season  the  beets  were  not  attacked  by 
any  diseases  or  insects. 

The  campaign  opened  up  about  October  6  and  closed  December  2, 
lasting  fifty-eight  days,  about  half  the  time  that  it  should  have  oper- 
ated under  normal  conditions. 

Results  at  St.  Louis  Park  during  the  year  1900. 

Date  of  commencing  factory  <  >peratii  ins 6th  of  ( )ctober 

Date  of  closing  same 2d  of  December 

Number  of  days  operating 58 

Number  of  acres  planted  to  beets 3,  000 

Number  of  acres  of  beets  harvested 1 ,  900 

Quantity  of  beets  worked tons. .  1  s.  500 

Average  cost  of  beets  per  ton $4.  So 

Average  yield  of  beets  per  acre tons. .  10 

Average  sugar  content  of  beets  worked per  cent . .  11 

Average  coefficient  of  purity 80 

Amount  of  sugar  produced tons..  1,  328.  2 

Sugar  in  process do 130 

Number  of  employees  for  the  campaign 250 
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IN    NEBRASKA. 

The  general  conditions  for  growing  sugar  beets  in  the  State  were  not 
very  favorable  during  the  past  year.  In  the  early  part  of  the  summer 
indications  were  that  a  good  crop  would  be  produced,  and  the  sugar 
interests  were  looking  forward  to  a  successful  campaign  in  sugar 
making. 

In  the  latter  part  of  July  there  was  an  intensely  hot  spell  that  lasted 
up  to  the  second  week  in  August.  After  this  the  beets  were  injuri- 
ously affected  in  several  wa}^s,  which  resulted  in  material  loss  to  the 
farmers  growing  them.  In  some  cases  the  beets  would  wither  up  and 
become  woody,  also  quite  flexible  and  leathery;  in  other  cases  a  rot 
would  begin  with  the  taproot  following  it  up  until  the  entire  beet 
was  consumed  and  stood  a  rotten  mass  in  the  ground;  in  still  others 
the  rot  would  begin  at  the  crown  and  consume  the  beet  from  the  top 
downward. 

This  period  of  misfortune  was  followed  in  the  fall  by  one  of  exces- 
sive and  prolonged  rainfall  which  interfered  with  the  ripening  of  the 
beets.  All  these  tendencies  materially  affected  the  sugar  content  and 
the  tonnage  per  acre.  So  it  can  be  said  that  the  sugar-beet  crop  in 
Nebraska  during  the  past  year  was  far  from  a  normal  one. 

Ames. — The  Standard  Beet  Sugar  Company  has  a  factory  at  this 
place  of  500  tons  daily  capacity.  The  sugar  beets  are  grown  here  on  the 
rich,  heavy  bottom  lands,  while  at  Grand  Island  and  Norfolk  the  beets 
are  grown  more  on  upland  or  sandy  soils. 

In  1900  the  Standard  Cattle  Company  of  this  place  alone  grew  2,000 
acres  of  the  beets,  a  little  more  than  one-third  of  the  factory's  entire 
supply  of  beets. 

This  is  the  second  year's  run  for  the  factory  and  conditions  have  not 
been  normal  during  either  year.  At  seeding  time  it  was  quite  dry  and 
unfavorable  to  germination.  This  was  followed  in  the  latter  part  of 
July  and  August  with  intensely  hot  weather.  The  latter  part  of  the 
season  during  September  and  October  when  the  beets  should  have  been 
ripening,  there  was  a  heavy  rainfall  and  a  prolonged  wet  season.  The 
beets  were  slow  to  ripen,  which  retarded  the  commencement  of  the  cam- 
paign. The  excessive  wet  kept  the  beets  growing  and  was  probably 
beneficial  in  causing  a  larger  tonnage  than  might  have  been  otherwise. 

Following  the  hot  spell  in  the  summer  the  beets  in  this  section  were 
very  badly  afflicted  with  what  has  been  commonly  termed  ' '  leaf  blight," 
"leaf  spot,"  and  "root  blight."  It  seemed  that  all  of  these  troubles 
were  more  or  less  present.  Indications  were  that  a  single  beet  would 
be  affected  by  all  three  of  these:  I  examined  many  fields  during  the 
latter  part  of  September  and  noted  the  prevalence  of  these  diseases. 
Reports  from  there  afterwards  seemed  to  indicate  that  the  growing 
spell  engendered  by  the  late  rains  had  a  tendency  to  correct  some  of 
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the  bad  effects  of  the  preceding-  unfavorable  conditions,  and  that  beets 
only  slightly  affected  regained  more  or  less  their  normal  condition. 

Under  the  head  of  ;i  Insects  and  diseases"  (p.  68)  is  given  a  review  of 
these  troubles,  made  by  a  competent  person  on  the  ground  during 
their  prevalence. 

Result*  at  Anus  during  the  year  1000. 

Date  of  commencing  fact*  >ry  operations 6th  of  October 

Date  of  closing  same 10th  of  January 

Number  of  days  operating ' 102 

Number  of  acres  planted  to  beets 4,  267 

Number  of  acres  of  beets  harvested 4,  055 

Quantity  of  beets  w<  >rked tons. .  36,  440 

Average  cost  of  beets  per  ton $3.  90 

Average  yield  of  beets  per  acre tons. .  9 

Average  sugar  content  of  beets  worked per  cent . .  9.  59 

Average  coefficient  of  purity 71.  91 

Amount  of  sugar  produced tons. .  2,  459 

Sugar  in  process do. . .  199.  2 

Number  of  employees  during  the  campaign 265 

Gra^d  Island. — The  American  Beet  Sugar  Company  has  been 
operating  a  factory  at  this  place  for  several  years.  This  factory  has 
a  capacity  of  350  tons  per  clay.  The  season  started  in  quite  favorable, 
and  in  June  the  indications  were  that  a  good  crop  would  be  secured. 
In  the  latter  part  of  July  and  early  August  an  unprecedented  hot  spell 
prevailed.  This  was  followed  by  the  sugar-beet  diseases  that  have 
been  in  evidence  in  several  sections.  They  were  especially  severe  in 
the  beet  fields  surrounding  Grand  Island. 

I  went  through  a  great  many  fields  during  the  latter  part  of  Septem- 
ber. 1  estimated  that  the  loss  from  beets  already  dead  was  over  half 
the  crop,  and  the  rest  of  the  beets  were  more  or  less  affected.  The 
factory  at  this  place  did  not  open  up  during  the  campaign,  but  shipped 
its  beets  to  Norfolk,  where  the  company  has  another  factory. 

Result*  at  Grand  Island  during  tin  year  1900. 

Number  of  acres  planted  to  beets 2,  409 

Number  of  acres  of  beets  harvested 1,  870 

Quantity  of  beets  worked  (shipped  to  Norfolk) tons. .  12,  857 

Average  c<  »st  of  beets  per  ton s;;.  68 

Average  yield  of  beets  per  acre tons. .  6.  82 

Average  sugar  content  of  beets  worked 1  >er  cent . .  1 2.  4 

Average  coefficient  of  purity 79 

Norfolk. — The  American  Beet  Sugar  Company  has  a  factory  here 
of  350  tons  daily  capacity.  The  climatic  conditions  were  very  similar 
to  those  described  for  Grand  Island  and  Ames.  The  beets  were  attacked 
by  disease  here,  but  the  bad  effects  were  not  so  pronounced  as  at  Grand 
Island,  probably  owing  to  the  fact  that  the  soils  are  much  better  able 
to  withstand  the  effects  of  drought. 
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The  factory  worked  up  the  crop  of  beets  grown  at  Grand  Island 
along  with  the  beets  grown  for  this  factory.  It  began  operations  Octo- 
ber 8  and  closed  December  20,  having  a  campaign  of  seventy  days. 
In  the  beginning  the  beets  showed  a  low  percentage  of  sugar.  It 
seems  the  factory  owners  realized  that  some  concessions  must  be  made 
to  keep  up  the  interest  of  the  farmers,  as  they  were  likely  to  be  dis- 
couraged with  the  results  of  the  crop.  So  the  following  order  was 
issued: 

Owing  to  the  fact  that  in  some  localities  the  beets  are  testing  considerably  below 
standard,  which  is  undoubtedly  due  to  the  continued  heavy  rainfall,  we  have  decided 
to  vary  from  the  established  contract  .prices  as  follows: 

The  purity  will  not  be  considered  in  determining  the  price,  it  being  based  on  sugar 
content  entirely.  The  15  per  cent  deduction  for  each  per  cent  or  fraction  thereof  of 
purity  will  therefore  not  be  made.  This  means  that  a  beet  testing  12  per  cent  sugar 
with  a  purity  below  78  per  cent  will  still  be  a  $4  beet,  and  likewise  on  lower  grades 
the  purity  will  not  affect  the  price  as  determined  by  the  sugar. 

Beets  testing  below  10  per  cent  sugar  and  73  per  cent  purity  will  be  received  if  the 
sugar  content  is  not  so  low  that  it  is  absolutely  impossible  to  use  them  in  the  factory. 
Appreciating  the  fact  that,  at  a  price  of  less  than  $3  per  ton,  the  returns  would 
be  insufficient  to  cover  the  cost  of  production,  that  shall  be  the  minimum  price,  and 
any  beets  that  it  will  be  possible  to  work  will  be  received  at  that  figure.  These 
changes,  of  course,  favor  the  grower  and  are  made  because  the  season  has  been  very 
unfavorable  so  far  as  ripening  the  crop  is  concerned. 

Results  at  Norfolk  during  the  year  1900. 

Date  of  commencing  factory  operations 9th  of  October 

Date  of  closing  same 17th  of  December 

Number  of  days  factory  was  in  operation 68 

Number  of  acres  planted  to  beets . . . -         1,  853 

Number  of  acres  of  beets  harvested  _ . , 1,  800 

Quantity  of  beets  worked1 .: tons.  _  26,  038.  9 

Average  cost  of  beets  per  ton -  -  - $4.  88 

Average  yield  of  beets  per  acre - tons . .  8 

Average  sugar  content  of  beets  worked '. per  cent. .  11.7 

Average  coefficient  of  purity - 77.9 

Amount  of  sugar  produced - -  - tons. .   2,  314.  45 

Sugar  in  process do. . .         101.  4 

Number  of  employees  during  the  campaign 215 

IN    NEW    MEXICO. 

Carlsbad. — The  Pecos  Valley  Beet  Sugar  Company  has  been  oper- 
ating a  factory  here  having  a  capacity  of  200  tons  daily.  The  beets 
grown  for  the  factory  receive  their  moisture  entirety  through  irriga- 
tion. The  water  is  taken  from  the  Pecos  River,  a  branch  of  the  Rio 
Grande.     The  factory  has  been  in  operation  for  several  years. 

One  of  the  difficulties  of  this  section  is  that  it  has  not  been  able  to 
grow  a  sufficient  variety  of  field  crops  in  order  to  carry  out  a  practical 
rotation.  Alfalfa  is  the  principal  crop  outside  of  sugar  beets.  The 
section  has  succeeded  well  in  vegetables  and  fruits,  especially  grapes 


Including  beets  shipped  from  Grand  Island. 
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and  deciduous  fruits;  but  fruit  is  not  a  product  that  can  be  practi- 
cally brought  into  rotation  with  field  crops. 

The  fields  of  sugar  beets  during  the  past  two  or  three  seasons  have 
been  very  much  affected  with  what  is  termed  "black  root  rot."  The 
effect  of  this  was  <juite  discouraging  to  the  farmers  and  factory. 
After  mature  deliberation  on  the  subject  it  was  finally  considered  best 
to  discontinue  the  growing  of  sugar  beets  for  a  while  and  plant  the 
lands  in  something  else.  It  was  thought  by  some  also  that  the  trouble 
with  the  beets  was  from  lack  of  nitrogen  in  the  soil.  It  was  therefore 
considered  advisable  to  reinvigorate  it  by  growing  one  of  the  legumes, 
and  the  land  was  largely  sown  to  alfalfa,  it  having  been  previously 
demonstrated  that  this  is  an  available  crop  in  that  section. 

IN   NEW   YORK. 

The  development  of  the  agricultural  industries  of  the  West  has  pro- 
duced a  competition  from  which  the  farmers  of  the  East  have  suffered. 
The  farmers  of  the  West  engaged  in  the  production  of  meats,  butter, 
eggs,  and  poultry;  and  they  were  able  to  place  these  products  in  the 
Eastern  markets  at  a  lower  figure  than  that  at  which  the  New  York 
farmer  with  his  high-priced  land,  expensive  labor,  and  expensive  till- 
age, could  afford  to  produce  them.  This  forced  the  Eastern  farmer  to 
study  the  intensive  side  of  agricultural  production.  Canneries  of  all 
kinds  were  introduced,  also  butter  and  cheese  factories.  The  pro- 
duction of  sugar  appealed  to  this  section  as  an  industry  peculiarly 
fitted  to  its  conditions. 

Home.— The  First  New  York  Sugar  Company  operates  a  factory 
here  of  200  tons  daily  capacity.  This  factory  started  up  about  three 
years  ago.  It  is  one  of  foreign  make  and  small  capacity.  It  was 
originally  designed  to  work  about  200  tons  of  beets  per  day  but  never 
came  up  to  that  record  in  actual  work.  It  has  since  been  overhauled 
and  very  much  improved. 

For  some  reason  the  farmers  did  not  give  the  cultivation  of  sugar 
beets  sufficient  attention  to  become  accustomed  to  the  benefits  of  grow- 
ing the  crop.  The  factory  made  a  mistake  the  first  year  in  the  quality 
of  its  seed  and  the  beets  were  low  in  sugar  and  purity.  This  had  a 
disheartening  tendency  and  it  seems  that  it  has  been  impossible  to 
work  up  enough  enthusiasm  among  the  farmers  to  keep  the  factory 
supplied  with  beets  for  any  length  of  time.  The  results  are  that  the 
industry  never  has  had  a  good  test  in  the  community.  It  is  reported 
that  there  is  a  plan  on  foot  to  reorganize  this  company  and  start  the 
factory  on  a  career  of  usefulness  in  the  near  future. 

Binghamton.— The  Bingham  ton  Beet  Sugar  Company  is  operat- 
ing a  factory  here  of  350  tons  daily  capacity.  This  factory  started  in 
with  every  indication  of  success.  The  farmers  seemed  determined  to 
give  sugar-beet  raising  a  thorough  test.     The  early  part  of  the  season 
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of  1900- was  quite  dry.  This  was  followed  by  good  rains  in  June,  and 
the  season  on  the  whole  was  fairly  favorable  for  the  production  of  a 
crop.  The  supply  of  beets  for  the  factory  was  increased  about  half 
over  that  of  the  previous  year. 

Experience  is  telling*  in  favor  of  the  production  of  sugar  beets  in 
the  farming  districts  available  to  this  factory.  They  are  grown  in  an 
area  surrounding  the  factory  having  a  radius  of  about  75  miles.  The 
larger  farmers,  or  those  putting  in  the  largest  acreage  of  beets,  have 
had  much  the  best  success  in  raising  the  crop,  showing  that  responsi- 
bility is  a  feature  in  growing  this  crop.  The  small  farmers  who  grew 
them  as  a  sort  of  experiment  or  an  incidental  crop  have  not  done  so 
well.  But  it  is  upon  the  showing  made  by  the  farmers  who  have 
grown  them  as  a  crop  and  expended  sufficient  labor  and  money  to  pro- 
duce them,  that  the  results  must  be  judged.  Fortunately  no  sugar- 
beet  disease  worth  mentioning  appeared  in  this  district,  and  insects 
were  no  more  active  than  is  usual  with  growing  crops. 

The  factoiy  is  able  to  dispose  of  its  pulp  as  fast  as  it  is  produced  at 
50  cents  per  ton;  it  is  taken  generally  by  farmers  returning  home 
after  delivering  beets;  but  considerable  pulp  is  shipped  out  in  carload 
lots.  On  guaranteed  contracts  the  factory  can  realize  $1  per  ton.  It 
seems  evident  that  it  is  only  a  question  of  a  short  time  when  this  fac- 
tory will  be  able  to  dispose  of  all  its  pulp  at  this  figure. 

The  factoiy  began  operations  October  8  and  closed  about  the  middle 
of  January. 

Results  at  Binghamton  during  the  year  1900. 

Date  of  commencement  of  factory  operations 8th  of  October 

Number  of  acres  planted  to  beets 2,  200 

Number  of  acres  of  beets  harvested 1,  900 

Quantity  of  beets  worked . tons . .  19,  000 

Average  cost  of  beets  per  ton $5.  00 

Average  yield  of  beets  per  acre tons. .  10 

Average  sugar  content  of  beets  worked per  cent. .  13 

Average  coefficient  of  purity 81 

Amount  of  sugar  produced tons. .  1, 160 

Sugar  in  process do. . .  90 

Number  of  employees  during  the  campaign , 120 

Lyons. — The  Empire  State  Sugar  Company  is  operating  a  factory 
here  of  600  tons  daily  capacity.  Last  year  (1900)  was  its  first  cam- 
paign. It  made  contracts  with  the  farmers  for  about  5,000  acres  of 
beets.  Several  hundred  acres  had  been  grown  in  the  county  during 
previous  years  for  the  factories  at  Rome  and  Binghamton.  The  sea- 
son was  very  good,  and  the  beets  produced  were  considerably  above 
the  average  tonnage  of  localities  growing  beets  for  the  first  time. 
The  average  sugar  content  and  purity  ranged  above  the  requirement 
for  factory  purposes.  The  experience  this  year  indicates  that  every- 
thing is  favorable,  and  with  the  knowledge  already  derived,  the  factory 
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will  be  able  to  sustain  itself  and  mark  out  a  career  of  usefulness  in  \ 

sugar  industry. 

Results  at  Lyons  during tfu  year  1900. 

Date  of  commencement  of  factory  operatic »ns 16th  i »f  Octi >1  ter 

Date  of  closing  same 25th  <  »f  January 

Number  of  days  operating 101 

Numl  >er  <  >f  acres  i  >f  1  >eets  planted 4. :->< >0 

Number  of  acres  harvested. 4,  000 

Quantity  of  beets  worked tons.  -   35,  000 

Average  cost  of  beets  per  ton $5.  00 

Average  yield  of  beets  per  acre tons. .  .     v.  75 

Average  sugar  c>  intent  of  beets  worked per  cent. .       12.  8 

Average  <■«  (efficient  of  purity 81.  9 

Amount  of  sugar  produced tons. .     2,  500 

Number  of  employees  during  the  campaign 150 

IX    OHIO. 

Feemoxt. — The  Continental  Sugar  Company  is  operating  a  factory 
here  of  350  tons  daily  capacity.  This  section  had  grown  beets  more 
or  less  in  a  practical  way  during  the  season  of  L899.  The  season  of 
1900,  or  the  growing  part  of  it.  was  very  favorable  to  the  growth 
of  this  crop.  In  making  the  selection  of  land  upon  which  to  plant  the 
beets,  the  farmers  in  many  instances  made  the  mistake  that  character- 
ized Michigan's  first  attempt.  The  farming  section  i-  an  old  one  and 
the  lands  have  been  in  cultivation  a  good  while.  Many  of  them  are 
becoming  quite  exhausted  of  their  native  fertility.  The  impression 
prevailed  that  sugar  beets  were  a  crop  that  would  thrive  on  these 
exhausted  lands.  The  error  was  discovered,  however,  by  the  year's 
experience,  and  the  section  will  show  much  better  results  in  the  future. 
Better  selections  of  land  will  be  made  next  year. 

A  fair  tonnage  was  produced,  considerably  better  than  that  shown 
in  Michigan'-  first  attempt,  owing  to  the  fact  that  climatic  conditions 
were  better  and  farmers  knew  more  about  the  crop  than  did  those  of 
Michigan  during  their  first  attempt.  The  company  really  experienced 
more  difficulty  than  the  farmers.  The  fall  rains  were  excessive. 
They  continued  to  a  later  period  than  usual.  The  beets  were  kept 
growing  and  not  allowed  to  ripen.  This  helped  the  tonnage  of  the 
farmers,  but  lowered  the  sugar  content  of  the  beets.  The  results 
were  sufficient  to  encourage  the  farmers  to  continue  the  enterprise, 
and  the  factory  will  undoubtedly  have  a  sufficient  supply  for  its  next 
campaign.  With  better  climatic  conditions  and  with  the  experience  of 
last  year's  effort,  beets  will  lie  grown  cheaper  and  better  in  every  way. 

The  enterprise  can  be  congratulated  on  having  passed  its  experi- 
mental year  with  quite  favorable  results.  It  has  put  Ohio  in  the  list 
of  sugar-producing  States.  There  art1  many  districts  in  the  State 
where  this  industry  can  be  established;  there  is  a  large  local  demand 
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'for  this  product,  cheap  transportation,  a  fine  quality  of  coal,  and  all 
other  facilities  for  cheap  production.  It  must  be  looked  upon  as  a 
State  promising  much  in  the  future  development  of  the  sugar  industry. 
The  factoiy  began  its  campaign  October  26,  1900,  and  worked  up 
the  beets  grown  on  about  2,500  acres. 

IN    OREGON. 

Lagrande. — The  Oregon  Sugar  Company  established  a  factory  at 
this  place  having  a  daily  capacity  of  350  tons.  This  is  the  only  factory 
in  the  State,  and  it  made  its  third  campaign  in  1900.  Oregon  was  one 
of  the  leading  States  in  investigating  its  conditions  for  producing 
sugar  beets.  Its  experiments  have  been  continuous  for  a  series  of 
years.  It  has  been  clearly  shown  that  there  are  several  sections  in  the 
State  well  adapted  to  the  establishment  of  this  industry,  but  none  of 
them  up  to  this  time  have  taken  advantage  of  these  conditions  except 
Union  County,  where  this  factory  is  located.  The  matter  has  been 
agitated  in  other  places;  partial  organizations  have  been  effected,  but 
without  material  results. 

The  factory  at  Lagrande  has  been  laboring  under  more  or  less 
adverse  conditions  from  the  beginning.  Along  with  the  rest  of  the 
coast  region,  it  has  been  experiencing  a  continuous  and  unprecedented 
period  of  drought,  covering  three  years.  There  has  not  been  as  much 
continuous  dry  weather  for  many  years.  The  factory  was  constructed 
soon  after  the  period  began  and  has  never  had  the  opportunity  to  show 
the  results  that  might  be  attained  under  normal  conditions.  The 
farmers  hoped  each  year  that  these  conditions  would  return,  and  sugar 
beets  were  planted  along  with  other  crops  only  to  be  followed  succes- 
sively with  inferior  returns.  Everything  points  to  more  favorable 
prospects  for  1901;  rains  and  snows  have  been  copious,  and  they  are 
looking  forward  to  a  more  prosperous  year. 

Another  backset  to  the  growing  of  sugar  beets  resulted  from  the 
attempt  of  the  farmers  to  grow  beets  on  tracts  too  large  for  beginners. 
It  was  found  that  the  amount  of  labor  required  and  the  cost  of  pro- 
duction far  exceeded  those  of  any  other  crop  to  which  they  were 
accustomed.  This  had  a  discouraging  tendency.  Those  interested  in 
growing  sugar  beets  in  any  new  locality  should  encourage  the  planting 
of  smaller  fields.  After  the  farmer  has  grown  them  for  two  or  three 
seasons  he  discovers  what  the  requirements  will  be  in  the  way  of 
labor,  etc.,  and  then  he  can  increase  his  acreage  as  his  experience  and 
resources  fit  him  to  perform  the  task.  He  should  begin  on  the 
smaller  plats  and  work  up  to  the  larger  ones  through  a  series  of  years, 
and  not  follow  a  reverse  process,  as  it  is  feared  has  been  the  tendenc}^ 
at  Lagrande. 

This  locality  has  also  suffered  more  or  less  from  lack  of  sufficient 
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and  qualified  laborers  to  take  care  of  and  harvest  the  sugar-beet  cr< 
An  attempt  was  made  during-  the  last  growing  season  to  bring  in  a  K 
of  Japanese  in  order  to  fill  this  demand.  The  past  season  has  beet 
quite  dry  and  unfavorable,  but  on  harvesting  the  crop  it  was  found  that 
the  beets  were  better  in  quantity  and  quality  than  had  been  anticipated. 
The  factory  itself  has  been  thoroughly  revised  and  put  in  shape  for 
taking  care  of  a  sufficient  supply  of  beets  when  the  climatic  conditions 
shall  bo  more  favorable.  It  began  its  campaign  October  1.  Many 
good  yields  have  been  reported  and  the  average  is  fairly  good. 

Results  <tt  Lagrande  during  the  year  1900. 

Date  of  commencing  factor}-  operations 1st  of  October 

Date  of  closing  same 5th  of  November 

Numl  >er  < »f  days  i  >\  >erating . 36 

Number  of  acres  planted  to  beets 1,  803 

Number  of  acres  of  beets  harvested *. .  1,  760 

Quantity  of  beets  worked tons. .   9,  097 

Average  cost  of  beets  per  ton $4.  50 

Average  yield  i  »f  beets  per  acre tons. .  5 

Average  sugar  content  of  beets  worked per  cent. .     14.  2 

Average  coefficient  of  purity 84. 1 

Amount  < >f  sugar  produced tons. .  994.  9 

Sugar  in  process bags. .       800 

Number  of  employees  for  the  campaign 150 

IN    UTAH. 

The  climatic  conditions  were  very  unfavorable  for  growing  sugar 
beets  or,  in  fact,  any  other  crop  in  Utah  during  the  past  year.  AVhile 
the  growing  of  sugar  beets  is  accomplished  largely  through  irrigation, 
yet  irrigation  is  dependent  on  the  amount  of  rain  and  snow  which  falls 
in  the  mountains  in  the  winter.  Especially  is  it  dependent  upon  the 
snowfall,  since  this  melts  graduall}7  and  moves  down  the  streams  and 
is  conducted  out  into  the  irrigating  ditches  and  turned  onto  the  fields 
during  the  growing  season.  The  snowfall  in  Utah  was  unprecedentedly 
light,  and  the  State  has  not  suffered  in  drought  so  much  in  thirty  years. 

The  State  has  grown  beets  so  long  and  its  resources  for  producing 
them  are  so  well  known  that  it  may  be  considered  as  established  that 
drought,  disease,  and  insect  pests  are  about  the  only  things  that  can  cut 
off  an  assured  crop.  During  the  past  season  the  injurious  influences 
which  affected  the  beets  in  other  sections  were  not  felt  in  this  State, 
only  in  a  small  way  hardly  worth  mentioning.  Up  to  the  present  time 
there  has  been  no  serious  trouble  with  insect  pests.  The  irrigating 
facilities  are  so  admirably  arranged  that  no  serious  consequences  can 
come  from  a  summer  drouth.  It  is  only  the  lack  of  sufficient  fall  of 
snow  in  the  mountains  in  the  winter  (the  original  supply  of  moisture) 
that  can  seriously  affect  the  beet  crop  in  Utah.     This  failure  of  snow- 
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fall  in  the  mountains  happened  in  the  winter  of  1899-1900,  and  the 
result  was  a  poor  crop  of  sugar  beets  the  past  year. 

Lehi. — The  Lehi  Sugar  Company  established  a  factory  of  350  tons 
at  this  place  in  1891.  It  is  the  pioneer  factory  of  the  State,  and  has 
grown  all  its  beets  from  the  beginning  through  the  aid  of  irrigation. 
Experience  has  shown  that  rainfall,  when  it  can  be  had  on  the  growing 
crop,  is  preferable.  Irrigation  is  held  off  and  simply  used  as  a  last 
resort  when  the  supply  of  rain  is  not  forthcoming.  It  has  also  been 
demonstrated  that  sugar  beets  can  be  very  easily  overirrigated.  It  has 
been  one  of  the  main  dim cul ties  to  keep  the  farmers  from  giving  their 
beets  an  oversupply  of  water.  The  experience  of  this  enterprise  can 
probably  furnish  more  reliable  information  on  growing  sugar  beets 
by  irrigation  than  any  other  source  in  the  country. 

Through  the  establishment  of  its  pipe  lines  for  conveying  juice  from 
substations  to  the  main  factory,  it  occupies  a  unique  position  in  sugar 
making  in  this  country.  It  has  two  slicing  stations,  one  at  Springville, 
22  miles  south,  the  other  at  Bingham  Junction,  19  miles  north.  'These 
auxiliary  stations  simply  extract  the  juice  and  transfer  it  to  the  factory 
through  the  pipe  lines.  The  original  working  capacity  of  the  main 
factory  of  350  tons  of  beets  per  day  was  increased  350  tons  by  the 
establishment  of  each  one  of  these  auxiliaiy  plants.  This  gives  a  total 
capacity  of  about  1,050  tons  of  beets  per  day  at  the  present  time.  The 
resources  for  sugar  making  of  this  factory  are  most  carefully  studied 
and  managed.  During  the  campaign  just  closed  it  worked  up  50,000 
tons  of  beets  and  produced  therefrom  5,700  tons  of  white  granulated 
sugar.  It  had  secured  the  planting  of  quite  a  large  acreage,  but,  owing 
to  the  causes  already  mentioned,  the  tonnage  was  quite  light,  averaging 
only  8  tons  per  acre,  as  compared  with  12i  tons  the  year  previous. 

It  is  quite  probable  that  the  company  will  build  another  auxiliary 
plant.  It  aims  to  secure  the  planting  of  8,000  acres  in  beets  for  1901, 
and  will  pay  25  cents  more  per  ton,  based  on  the  same  rating  for  sugar 
and  purity  as  last  year. 

A  feature  in  which  this  company  excels  is  the  production  of  high- 
grade  beet  seed.  Its  production  last  year  was  about  10  tons.  It  began 
this  enterprise  several  years  ago.  Its  experience  has  clearly  shown 
that  high-grade  seed  can  be  produced  in  this  country.  Beets  from 
such  seed  are  grown  under  the  same  conditions  as  the  beets  which  pro- 
duced the  seed,  and  better  results  are  secured  than  from  imported 
seed. 

Along  with  the  rest  of  the  mountain  region  including  the  coast, 
Utah  has  experienced  a  heavy  fall  of  snow  and  rain  during  the  present 
winter  (1900-1901).  The  main  needs  of  the  sugar-beet  grower  are 
already  assured,  and  it  is  probable  that  this  factory  will  perform  the 
task  of  working  up  as  much  as  100,000  tons  of  beets  next  season. 
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Results  at  Lehi  during  the  year  1900. 

Pate  of  commencing  factory  operations 27tli  of  September 

Date  i  >f  closing  same 10th  of  December 

Nnml  >er  -  if  acres  <  >f  1  teets  harvested 6,  250 

Quantity  of  1  >eets  w*  >rked t<  ms_ .  50,  000 

Average  cost  of  1  >eets  per  t<  >n £4.  50 

Average  yield  of  beets  per  acre -  - tons..  8 

Average  sugar  content  of  beets  worked per  cent..  14 

Average  coefficient  of  purity — - B2 

Amount  of  sugar  produced - .  .tons. .     5.  700 

Ogden. — The  Ogdeo  Sugar  Company  has  established  a  factory  at 
this  place  having  a  daily  capacity  of  350  tons.  It  completed  its  second 
campaign  this  Last  year  (1900).  It  met  the  same  adverse  conditions  as 
have  been  already  described.  It  succeeded,  however,  in  securing  about 
28,000  tons  of  beets,  from  which  it  produced  about  2,900  tons  of  sugar. 

The  factory  had  planned  to  start  up  the  last  of  September,  but  in 
this  particular  section  tomatoes  are  extensively  produced  for  canning 
purposes,  and  since  this  crop  i»  much  more  perishable  and  requires 
more  immediate  attention,  the  farmers  were  inclined  to  get  it  out  of 
the  way  first.  The  sugar  factory  succeeded  in  making  its  regular 
beginning  about  October  3.      It  closed  its  campaign  December  11. 

The  farmers  received  this  year  a  Mat  rate  of  $4.25  per  ton  for  the 
beets.  This  would  distribute  about  $119,000  in  cash  among  the  farm- 
er- of  that  section.  The  beets  were  a  little  better  in  their  sugar  con- 
tent, but  lower  in  their  tonnage  per  acre  than  those  grown  for  the 
factory  last  year. 

It  has  been  planned  for  some  time  to  double  the  capacity  of  the  fac- 
tory. With  the  present  outlook  for  producing  a  crop  of  beets,  this 
will  probably  be  accomplished  before  the  campaign  of  1901. 

IX    WASHINGTON. 

Wavekly. — The  Washington  State  Sugar  Company  is  operating  a 
factory  at  this  place  of  350  tons  daily  capacity.  Along  with  the  rest 
of  the  mountain  and  coast  region,  this  section  has  experienced  an 
unprecedented  drought  during  the  past  year.  The  average  yield  of 
beets  is  about  8  tons  per  acre.  But.  as  has  been  shown  in  other  local- 
ities similarly  affected,  the  beets  have  a  very  high  percentage  of  sugar, 
ranging  over  IT  per  cent,  with  a  purity  coefficient  averaging  over  86. 

The  factory  is  anticipating  much  better  conditions  for  next  year  and 
is  making  a  strenuous  effort  to  increase  its  supply  of  beets.  Pledge- 
were  made  by  the  Commercial  Club  of  Spokane  to  furnish  the  product 
of  1,000  acres  planted  in  that  vicinity  next  year.  The  manager  of  the 
factory  agreed  to  pay  *4  per  ton  for  beets  yielding  12  per  cent  sugar 
and  25  cents  extra  for  eaeh  additional  per  cent  of  sugar  shown.     He 
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agreed  further  to  advance  a  certain  amount  of  money  during  the  spring 
to  pay  the  expenses  of  producing. the  crop,  deducting  the  same  when 
the  beets  were  harvested  and  delivered  to  the  factoiy. 

The  factoiy  produced  during  the  campaign  1,132,500  pounds  of 
sugar.  It  received  in  bounty  from  the  State  $11,325.  Indications 
point  to  a  more  successful  campaign  for  1901. 

IN    WISCONSIN. 

Menominee  Falls. — The  factoiy  at  Menominee  Falls,  which  has 
been  lying  idle  since  its  construction  in  1897,  has  been  bought  up  by 
a  new  company.  It  has  a  working  capacity  of  350  tons  of  beets  daily. 
It  will  be  operated  next  year  by  the  Wisconsin  Sugar  Company.  It  is 
offering  $4  per  ton  for  beets  and  paying  an  additional  amount  on  a 
rising  scale,  based  on  the  sugar  content,  up  to  $5  for  beets  showing  16 
per  cent  or  over.  The  failure  of  this' factoiy  to  operate  in  the  past 
has  had  a  depressing  effect  on  the  industry  in  Wisconsin.  That  State 
possesses  many  localities  available  for  its  introduction.  This  new  turn 
taken  by  the  factoiy  at  Menominee  Falls  will  probably  have  much 
effect  in  reviving  interest  in  sugar  production  in  the  State. 

New  Factory  Enterprises. 

The  year  has  been  marked  with  activit}^  on  the  part  of  local  organi- 
zations and  capitalists.  Many  new  projects  have  materialized  into 
actual  organization  and  capitalization,  followed  by  contracts  for  build- 
ing factories  for  the  campaign  of  1901.  Several  other  projects  are  on 
the  eve  of  consummation,  so  that  Ave  can  look  to  the  coming  year  as 
one  furnishing  more  new  factories  than  any  preceding  jeav.  This 
activity  is  not  confined  to  any  particular  section,  but  appears  generally 
in  all  parts  of  the  sugar-beet  growing  territory. 

Several  things  have  united  to  make  factoiy  building  a  rather  cautious 
and  conservative  process.  Capitalists  have  waited  to  gather  as  full 
and  complete  information  as  possible  relative  to  the  ability  of  the 
industry  to  justify  the  claims  made  for  it.  They  have  waited  anxiously 
for  the  development  of  the  policy  that  shall  prevail  touching  the  impor- 
tation of  sugar  from  our  insular  possessions.  A  more  intimate 
acquaintance  with  our  own  resources,  along  with  a  more  settled  con- 
viction regarding  the  future  career  of  the  island  sugars,  has  given 
factoiy  building  a  more  healthful  status.  We  can  consider  that  the 
era  of  factoiy  building  has  been  finally  and  perrnanentry  inaugurated. 

In  outlining  the  increase  in  available  output  of  sugar  for  each  year 
it  must  be  remembered  that  this  takes  place  not  only  through  install- 
ing new  factories,  but  through  the  extension  of  the  capacity  of  those 
already  established.  There  are  but  few  factories  in  this  country  that 
have  not  doubled  or  trebled  their  capacity  after  the  first  year  or  two, 
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Those  that  have  not  done  so  are  making  every  arrangement  to  do  so. 
This  doubling  up  as  it  occur-  should  be  credited  to  the  year'-  work  in 
factory  building-     It  adds  as  much  to  the  increase  of  sugar  production 

as  it*  new  factories  had  been  installed  representing  a  capacity  equal  to 
the  increase.     We  shall  have  occasion  to  mention  in  this  list  of  new 

enterprises  this  extension  of  capacity  where  known. 

Tin-  following-  is  a  brief  review  of  the  new  factory  enterprises 
arranged  in  the  order  of  the  State-  in  which  they  are  located: 

IX    COLORADO. 

As  attention  has  already  been  called  to  the'results  attained  in  the 
Arkansas  Valley.  Colorado,  where  sugar  beets  were  grown  and  new 
factories  were  in  operation  the  past  year  at  Rocky  Ford  and  Sugar 
City,  but  little  need  he  said  in  this  connection. 

The  American  Beet  Sugar  Company  established  a  factory  at  Rocky 
Ford  having  a  daily  capacity  of  1,000  ton-.  In  order  to  secure  a  supply 
of  beets  the  company  controlled  most  of  the  land  and  leased  it  to  the 
farmer-  at  *4  per  acre,  the  company  furnishing  tin-  implement-. 
About  4:,000  acres  were  put  under  irrigation  and  cultivation.  Irriga- 
tion appear-  to  have  prevented  injurious  attack-  of  insect  pests. 

The  Denver  New-  -aid  at  the  close  of  the  campaign  with  reference 
to  this  factory: 

The  American  Beet   Sugar  Company  finished  paying  to-dai    for  "hi-. her  Wet.-. 
sum  of  $152,000  has  been  paid  to  the  farmers.     Instances  are  numerous  of 

pn  >nt>  of  Sloe  per  acre  net  and  few  are  realizing  less  than  Son.  The  American  Beet 
Sugar  Company  is  so  well  sati:-ried  that  the  soil  and  climatic  conditions  in  this  valley 
are  just  right  for  the  raising  of  beets  of  high  percentage  of  sugar  that  arrangements 
are  already  about  completed  to  double  the  capacity  of  the  Rocky  Ford  factory. 

This  was  the  first  year:  the  yield  was  hig-h  and  the  quality  was  good. 
This  region  presents  a  vast  amount  of  territory  available  for  growing 
tlie  same  kind  of  beets,  and  several  projects  are  on  hand  to  establish 
factories. 

At  Sugar  City,  in  the  same  valley  near  Rocky  Ford,  another  fac- 
tory wa-  started.  Most  of  the  beet-  covering  2,500  acre-  were  planted 
on  sod  land,  which  was  put  to  the  test  of  growing  a  crop  of  sugar  beets 
the  first  year.  A-  an  item  showing  the  power  of  this  industry  in 
building  up  communities,  the  following  is  quoted  from  the  Denver 
Republican: 

Sugar  City  is  a  new  town  in  the  Arkansa-  Valley  which  has  grown  up  in  conse- 
quence of  the  establishment  of  the  beet— ugar  industry  in  that  vicinity.  The 
National  Sugar  Beet  Company  i-  erecting  a  factory  at  that  point  and  many  farmers 
in  the  neighborhood   have  planted   to  -    :'"r  the  purpose  of  supplying  the 

factory,  which  will  be  completed  this  fall  1 1900). 

Already  su^ar  City  has  a  population  <<i  over  1,200  and  mechanics  have  more  than 
they  can  do  erecting  houses  for  the  inhabitants,  some  of  whom  are  living  in  tents. 
It  >  expected  that  there  will  be  a  large  addition  to  the  population  before  the  end  of 
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the  summer,  and  everything  shows  that  a  prosperous  community  has  been  added  to 
the  number  of  Colorado  towns.  The  results  of  the  establishment  of  the  beet-sugar 
industry  in  one  part  of  the  State  is  suggestive  of  what  may  be  looked  for  when  the 
production  of  sugar  becomes  one  of  Colorado's  great  sources  of  wealth. 

The  histoiy  of  Sugar  City  will  be  repeated  in  large  additions  to  existing  communi- 
ties, if  not  in  the  establishment  of  new  centers  of  population.  Grand  Junction, 
where  a  sugar  factory  was  erected  last  year,  is  enjoying  greatly  increased  prosperity 
and  the  same  is  true  of  Rocky  Ford,  where  another  large  factory  is  in  course  of 
construction. 

In  California  the  introduction  of  this  industry  in  different  parts  of  the  State  caused 
radical  improvements  in  the  communities  thus  favored,  and  valleys  previously  little 
better  than  deserts  were  made  to  support  large  populations. 

Colorado  is  in  both  climate  and  soil  so  well  adapted  to  the  growth  of  sugar  beets 
that  no  one  can  doubt  that  it  will  take  a  leading  place  among  sugar-producing  States. 
There  is  a  sufficiently  large  market  within  and  tributary  to  this  State  to  support  a 
dozen  or  more  factories,  each  of  which  would  exert  a  stimulating  influence  like  that 
seen  at  Sugar  City  and  in  other  localities  where  the  industry  has  been  started. 

Here  again  experience  with  irrigation  demonstrated  that  its  appli- 
cation was  a  good  means  of  destroying  obnoxious  insects  that  attack 
the  beets. 

For  some  years  experiments  have  been  carried  on  in  the  vicinity  of 
Loveland,  Colo. ,  to  test  the  availability  of  this  section  for  producing 
sugar  beets  of  good  quality  and  quantity.  Favorable  conditions  were 
shown  so  far  as  experiments  could  demonstrate  the  same.  The  Love- 
land  Sugar  Company  was  organized  and  offered  $1,000  in  prizes  to 
sugar-beet  growers  for  more  effectually  making  these  tests.  The  beets 
grown  were  to  be  delivered  to  the  factory  at  Grand  Junction.  Prizes 
were  distributed  as  follows: 

For  the  person  growing  the  most  sugar  on  5  acres:  First  prize,  $125;  second  prize, 
$75;  third  prize,  $50. 

For  the  person  growing  the  most  sugar  on  10  acres:  First  prize,  $175;  second  prize, 
$125;  third  prize,  $50. 

For  the  person  growing  the  most  sugar  on  15  acres:  First  prize,  $200;  second  prize, 
$150;  third  prize,  $50. 

The  results  of  these  prize  tests  were  so  highly  satisfactory  that  cap- 
italists of  Denver  and  Colorado  Springs  organized  a  company  and  con- 
tracted for  a  plant  having  a  daily  capacity  of  1,000  tons.  Contracts 
were  secured  with  the  farmers  for  growing  the  supply  of  beets  and 
the  factory  will  be  in  operation  in  the  campaign  of  1901. 

IN    INDIANA. 

Last  year  a  company  was  organized  to  establish  a  factory  at  North 
Judson.  Contracts  for  several  thousand  acres  of  beets  were  made 
with  the  farmers.  The  beets  were  to  be  grown  in  1900  for  use  in  the 
campaign  of  the  factory  in  the  fall.  For  some  reason  this  enterprise 
fell  through,  and  arrangements  were  made  to  have  the  beets  grown 
for  the  factory  at  Pekin,  111.,  and  some  of  the  factories  in  Michigan. 
The  question  of  building  a  factory  was  put  over  to  1901.     This  has 
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given  the  farmers  some  useful  experience.  I  have  been  informed 
several  times  by  the  projectors  of  this  enterprise  that  the  factory  will 
surely  be  built.  It  will  be  a  factory  of  rather  large  capacity,  and  it 
will  place  Indiana  in  the  list  as  a  sugar-producing  State. 

Shelby.  Ind.,  is  also  growing  beets  commercially  upon  quite  an 
extensive  scale  for  factories  outside  the  State.  This  place  has  been 
worked  up  to  the  point  of  establishing  a  factory  for  some  time.  Stock 
has  been  subscribed  to  the  amount  of  $500,000.  Parties  owning  large 
tracts  of  land  in  this  vicinity  are  interested.-  The  factory  will  be  built 
and  in  operation  for  the  campaign  of  1901. 

IX    IOWA. 

In  Iowa  there  are  many  projects  under  consideration  for  introducing 
the  sugar  industry  into  the  State.  There  is  scarcely  a  neighborhood 
in  the  northern  half  that  has  not  been  accurately  tested  through  the 
efforts  of  the  State  agricultural  experiment  station  and  local  organiza- 
tions. It  has  been  demonstrated  that  most  of  the  places  tested  are 
available  for  growing  a  good  quality  and  high  tonnage  of  beets.  The 
surety  of  a  crop  is  an  item  in  favor  of  this  section.  These  experi- 
ments have  been  so  numerous  and  so  thorough  that  localities  are  prac- 
tically resting  on  facts  already  ascertained,  awaiting  the  action  of 
capitalists  looking  for  desirable  places.  Active  effort  has  centered  in 
a  few  places — Clear  Lake.  Iowa  Falls.  Storm  Lake.  Mason  City,  and 
Fort  Dodge.  These  places  all  have  active  local  organizations.  Each 
of  them  grew  from  150  to  200  acres  of  beets  on  1  to  5  acre  patches 
for  the  Minneapolis  factory  during  1900.  1  visited  many  of  these 
fields  just  before  the  harvest  and  never  saw  better  looking  beet  fields. 

This  was  the  first  practical  effort  of  these  farmers,  and  the  expense 
was  higher  than  necessary.  Had  the  beets  been  produced  at  an  ordi- 
nary expense,  the  net  profits  of  many  of  the  fields  would  have  pur- 
chased the  ground  the  beets  grew  upon.  The  establishment  of 
factories  at  several  or  all  of  these  places  may  be  looked  for  in  the  near 
future.  Certainly  no  other  places  could  present  a  stronger  array  of 
advantages  when  we  consider  the  facilities  for  manufacture — cheap 
raw  material,  a  large  and  assured  crop  every  year,  and  an  available 
market. 

IX   MICHIGAN. 

Michigan  seems  destined  to  occupy  the  first  place  in  sugar  produc- 
tion. The  present  is  her  third  year  in  experience  in  this  work.  She 
already  has  ten  factories  in  operation  and  seems  likely  to  start  several 
more  in  the  near  future.  This  is  one  of  the  favorable  indications  of 
the  progress  of  the  industry.  Results  already  obtained  by  the  facto- 
ries at  work  appeal  to  capitalists  for  continued  investment. 

The  capital  has  been  subscribed  for  building  a  factory  at  Salzburg, 
22147—01 5 
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a  suburb  of  Bay  City.  The  new  feature  about  this  con  3ern  is  that  it 
is  cooperative  to  a  considerable  degree.  About  1,000  farmers  have 
invested  in  the  stock  and  are  to  pay  for  the  same  in  beets.  The  fac- 
tory will  be  erected  in  1901,  and  will  have  a  daily  capacity  of  500  tons. 

The  Saginaw  Sugar  Company  was  organized  at  Saginaw  with  a  cap- 
ital of  $300,000.  The  majority  of  the  stockholders  are  from  Saginaw. 
Some  of  the  stock  was  taken  in  Cleveland,  Ba}^  City,  Cheboygan,  and 
Cairo.  The  contract  has  been  let  for  building  a  $500,000  factory,  hav- 
ing a  daily  capacity  of  600  tons. 

The  Lansing  Sugar  Compan}r  was  organized  at  Lansing  with  a  cap- 
ital of  $300,000.  Contracts  have  been  secured  from  the  farmers  to 
produce  the  beets  and  the  contract  for  building  the  factory  has  been  let. 

There  is  a  strong  probability  of  establishing  factories  at  Dundee  and 
St.  Clair  in  the  near  future.  It  is  claimed  that  the  mone}r  has  been 
partially  raised  for  building  factories  at  both  of  these  places.  Many 
other  places  are  in  indefinite  stages  of  factory-locating  development. 

IN    NORTH    DAKOTA. 

A  sugar  company  has  been  organized  at  Fargo.  A  finance  committee 
is  proceeding  with  the  work  of  raising  capital  and  securing  contracts 
with  the  farmers  for  growing  the  beets.  Indications  point  to  the  suc- 
cess of  the  enterprise. 

IN   OREGON. 

The  citizens  of  Newberg,  Oreg.,  have  secured  contracts  with  the 
farmers  for  growing  6,000  acres  of  beets  on  representation  of  capital- 
ists that  a  factory  will  be  built  if  contracts  are  secured.  It  is  prob- 
able that  a  factory  will  be  built  here  for  the  campaign  of  1901.  It  is 
to  cost  $800,000  and  will  be  located  on  the  banks  of  the  Willamette 
River. 

IN   UTAH. 

The  Utah  Sugar  Company,  of  Lehi,  last  year  trebled  its  working 
capacity  for  the  purpose  of  working  up  the  juice  from  the  two  auxil- 
iary  plants  established,  one  22  miles  south,  at  Springville,  the  other  19 
miles  north,  at  Bingham  Junction.  The  factory  is  planning  to  put  in 
another  auxiliary  plant  about  11  miles  south,  using  a  pipe  line  already 
established. 

These  auxiliary  plants  simply  extract  the  juice  from  the  beets  and 
transfer  it  to  the  main  factory  through  pipe  lines  for  further  treatment. 

A  compan}^  was  organized  at  Logan  and  a  factory  is  now  building 
with  a  daily  capacity  of  350  tons.  Contracts  with  the  farmers  have 
been  secured  for  growing  1,000  acres  of  beets. 

.  The  Utah  Sugar  Company,  of  Lehi,  is  planning  to  build  a  factory 
in  Sanpete  County,  125  miles  south  of  Lehi,  to  be  in  readiness  for  the 
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campaign  of  1902.  The  arrangements  have  been  made,  with  every 
probability  of  materialization. 

The  Ogden  Sugar  Company  has  completed  plans  for  doubling  the 
capacity  of  its  plant. 

IN    SOUTH     DAKOTA. 

At  Aberdeen  there  has  been  much  activity  for  sonic  time  in  an 
attempt  to  secure  a  sugar  factory.  The  local  organization  has  several  * 
times  had  under  consideration  propositions  from  Eastern  capitalists. 
Negotiations  have  been  constantly  directed  toward  the  establishment 
of  a  factory.  The  following  is  clipped  from  the  Oxnard  Courier,  of 
California: 

T.  C.  K.  Crowell  has  offered  to  build  a  $600,000  beet-sugar  factory  at  Aberdeen, 

S.  Dak.,  if  the  citizens  will  subscribe  for  8200,000  of  the  stock,  donate  a  site  of  20 
acres  of  land,  exempt  the  property  from  taxation  for  twenty  years,  and  guarantee 
that  the  farmers  will  produce  <>,000  acres  of  beets  a  year.  If  erected,  the  factory  will 
be  a  brick  and  stone  affair,  six  stories  high,  and  175  by  400  feet.  A  committee  of 
citizens  has  been  appointed  to  take  the  matter  in  hand,  see  about  securing  a  sufficient 
feeet  acreage,  and  also  to  attend  to  everything  that  will  have  to  be  arranged  before 
the  factory  can  be  looked  r-  on  as  a  settled  fact. 

A  company  organized  to  build  a  factory  at  Oakes,  N.  Dak.,  has  been 

incorporated  under  the  State  laws  of  New  .Jersey  with  a  capital  of 
|600,000.  The  contract  has  been  let  for  building  a  plant  with  1,000 
tons  daily  capacity. 

Several  other  places  will  probably  mature  plans  for  entering  the 
field  of  sugar  manufacturing  in  1902.  The  two  mentioned  above  will 
pave  the  way.  and  demonstrate  what  can  be  done  in  South  Dakota  in 
this  direction.  This  will  afford  the  other  places  abundant  information 
for  materializing  their  *^lans. 

IN    WISCONSIN. 

Several  years  ago  a  factory  was  built  at  Menomonee  Falls  purport- 
ing to  have  a  daily  capacity  of  350  tons.  This  effort  was  the  one  fail- 
ure of  factory  building  in  the  United  States  in  recent  years.  The 
availability  of  its  farming  district  had  been  thoroughly  tested  by  the 
State  agricultural  experiment  station  at  Madison.  Contracts  were 
made  with  the  farmers  to  grow  about  Zjnn)  acres  of  beets.  The  fac- 
tory was  built,  but  was  very  late  in  its  completion.  The  farmers  grew 
a  good  supply  of  desirable  beets.  These  beets  were  delivered  to  the 
factory.  Owing  to  its  not  being  completed,  the  beets  were  siloed  in 
the  ground  surrounding  the  factory. 

The  factory  had  a  very  adverse  career  from  the  beginning.  It  started 
up.  made  a  few  pounds  of  sugar  of  poor  quality,  (dosed  down,  and 
passed  into  the  hands  of  a  receiver.  There  it  has  remained.  It  began 
the  work  of  its  campaign   late  in  the  winter.     It  was  found  that  the 
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beets  were  rotting  in  the  ground  and  deteroriating.  This  was  given 
as  one  of  the  reasons  for  the  failure  of  the  factory.  The  loss  to  the 
farmers  who  grew  the  beets  was  almost  a  total  one.  Several  efforts 
have  been  made  to  revive  the  enterprise,  but  none  matured  until  the 
present  one.  Farmers  hesitated  to  grow  beets,  remembering  their  past 
experience.  This  factory  has  been  bought  up  by  a  new  company, 
reorganized  with  new  capital,  and  is  being  overhauled  and  put  into 
shape  for  the  campaign  of  1901.  The  farmers  demanded  a  security 
bond  of  $25,000  guaranteeing  payment  for  their  beets.  These  con- 
ditions have  been  met,  and  Wisconsin  is  to  enter  the  list  of  active  sugar 
producing  States. 

Indications  are  favorable  for  the  establishment  of  factories  at  Green 
Bay  and  Canary. 

IN    OTHER    STATES. 

There  are  mam^  places  in  other  States  besides  those  mentioned  above 
where  the  subject  of  establishing  factories  has  received  very  careful 
attention.  In  some  cases  factories  are  on  the  eve  of  materializing. 
Probably  several  communities  will  be  able  to  establish  factories  in  time 
for  the  campaign  of  1901  or  1902.  I  have  made  every  endeavor  to  get 
data  regarding  these  proposed  factories,  but  have  not  been  able  to  get 
definite  information.  They  are  scattered  throughout  the  sugar  belt, 
east  and  west,  some  in  New  York,  some  in  Indiana,  Ohio,  and  Illinois. 
California  has  two  or  three  well-matured  plans,  the  details  of  which 
have  not  yet  been  given  to  the  public,  but  they  will  probably  result  in 
the  establishment  of  more  factories  in  that  State  in  the  near  future. 

Insects  and  Diseases  Affecting  Sugar  Beets. 

There  is  no  royal  road  to  industrial  accomplishments.  The  experi- 
ence of  the  beet-sugar  industry  during  the  past  year  has  been  such 
that  it  is  thoroughly  alive  to  this  axiom.  The  conditions  of  climate 
throughout  the  whole  of  the  county  has  been,  to  say  the  least, 
peculiar.  Most  all  of  the  regions  record  periods  that  were  intense^ 
hot,  followed  or  preceded  by  heavy  rainfall.  The  crops  developed  an 
abnormal  tendency  to  disease  and  an  unusual  amount  of  attack  by 
their  insect  enemies.  The  diseases  that  seemed  most  destructive  came 
in  the  form  of  root  blights,  root  rots,  and  leaf  blight.  There  has 
seemed  to  prevail  all  the  ordinary  troubles  that  usually  affect  a  crop 
of  beets  more  or  less,  but  the  damage  from  these  has  not  been  exten- 
sive. In  addition  to  this,  there  seems  to  have  been  at  least  three  dis- 
tinct diseases  resulting  in  blight  and  rot,  the  symptoms  and  effects  of 
which  were  different  in  the  different  localities.  In  places  these  dis- 
eases have  produced  quite  serious  results,  in  some  instances  destroying 
the  entire  crop,  and  in  others  resulting  in  greater  or  less  injury  to 
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the  crop.     Those  beet  diseases  were  serious,  both  in  California  and 
Nebraska. 

There  has  been  a  tendency  on  the  part  of  the  public  to  classify  these 
diseases  under  the  head  of  "root  blight"  or  **  root  rot."  Their  serious- 
ness has  been  such  as  to  arouse  considerable  alarm  among  the  factory 
people.  Some  have  gone  so  far  as  to  send  agents  to  Europe  to  investi- 
gate the  diseases  affecting  beets  there,  and  the  means  used  to  eliminate 
the  same.  Considering  it  to  be  a  matter  of  importance  to  accumulate 
as  nearly  as  may  be  all  available  information  regarding  the  diseases 
and  insect  enemies  of  sugar  beets.  1  immediately  entered  into  corre- 
spondence with  the  State  experiment  stations,  calling  their  attention 
to  the  injuries  to  the  beet  crops.  I  asked  that  the  botanists  and  ento- 
mologists secure  specimens;  visit  the  fields  where  practicable:  study 
the  different  forms  of  disease  and  the  insects  prevalent:  ascertain  the 
manner  of  attack,  the  symptoms  indicating  the  same,  and  the  cause. 
I  also  insisted  that  the  first  prerequisite  in  entering  into  this  contest 
with  the  enemies  of  the  beet  crop  was  an  accurate  outline  of  each  dis- 
turbing element,  defining  plainly  the  symptoms  and  name  with  any 
treatment  that  might  meet  the  situation. 

In  the  pages  following  the  results  of  the  investigations  made  by 
these  experts  are  given  at  some  length  in  order  that  a  beginning  may 
be  made  in  the  compilation  of  authenticated  data.  These  attacks  are 
bound  to  recur  from  time  to  time.  As  the  industry  grows,  these  dis- 
eases may  spread  with  it.  and  it  is  possible  that  we  will  have  others 
with  which  we  have  not  yet  had  any  considerable  experience. 

There  are  insects  and  diseases  affecting  other  crops  which  ma}T  find 
in  this  new  one.  when  it  becomes  extensive  and  common  throughout 
the  country,  a  fertile  field  for  attack.  The  beet  may  present  the  very 
condition  necessary  for  stimulating  their  propagation,  growth,  and 
increase.  The  habits  of  life  and  modes  of  reproduction  are  known  to 
the  scientists.  It  is  well  to  make  the  results  of  their  investigations  as 
available  as  possible  in  order  that  those  interested  may  be  equipped 
with  a  knowledge  of  the  same  and  the  best  methods  of  combating 
them. 

It  will  not  do  to  become  discouraged  and  relinquish  our  efforts 
because  of  these  difficulties.  In  other  lines  of  agricultural  industry 
similar  difficulties  must  be  met.  such  as  scale  on  the  fruit  crop;  rust, 
smut,  chinch  bugs  in  the  cereal  crops:  scab.  rot.  and  nematodes  in  the 
root  crops.  These  have  been  matters  of  careful  study,  and.  through 
vigilance  and  right  methods  of  prevention  and  extermination,  we  are 
able  to  bring  our  annual  quota  of  these  products  to  the  markets. 

The  writer  personally  investigated  the  diseases  affecting  the  beet  crop 
in  many  sections  of  the  country.  The  one  that  appeared  most  destruc- 
tive came  in  the  form  of  a  root  rot.  This  disease  seems  to  affect  the 
whole  plant,  and  after  it  has  developed  for  a  time  is  transmitted  to 
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surrounding  beets,  especially  those  in  the  same  row.  After  a  little 
experience  it  is. very  easy  to  detect  the  beets  affected.  The  outside 
leaves  turn  black  and  die  away;  the  leaves  in  the  center  of  the  crown 
have  a  dark  green  color,  grow  short  and  present  a  curly  appearance. 
In  the  substance  of  the  leaf  between  the  veins  appear  raised  places 
presenting  a  blistered  appearance.  A  condition  that  is  always  shown 
in  affected  beets  is  the  dark  rings  which  appear  outlining  the  libro- 
vascular  bundles.  When  the  beet  is  cross-sectioned,  these  dark  rings 
are  quite  pronounced,  showing  up  quite  plainly  against  the  ashen  color 
of  the  other  tissues  of  the  beet.  If  the  beet  is  cut  across,  after  a  few 
minutes,  these  rings  become  much  darker.  In  case  of  beets  in  which 
the  disease  has  developed  for  some  time,  a  black  substance  seems  to 
exude  from  these  rings  and  deposit  itself  upon  the  surface. 

The  sugar  content  of  the  beet  runs  down  quite  materially  as  the 
disease  progresses.  Finally,  the  beet  becomes  completely  decayed,  the 
rotting  beginning  with  the  tap  root  and  progressing  up  the  beet.  -  There 
is  a  tendency  for  the  leaves  to  become  less  in  size  and  more  curly  in 
appearance  as  the  rotting  process  continues.  The  leaves  finally  die; 
the  top  and  the  whole  beet  is  consumed  and  stands  a  rotten  mass  in 
the  ground.  During  the  progress  of  the  rotting  quite  an  odor  can  be 
detected. 

There  seems  to  be  another  disease  affecting  the  beets  that  is  a  modi- 
fication of  this  one.  The  curled  leaves  are  present,  also  the  dark  rings 
are  found  by  cross  section,  but  the  rotting  begins  in  the  crown  and 
goes  down.  The  disease  described  above  appears  to  be  the  one  investi- 
gated by  the  experiment  station  at  Purdue  University,  Indiana.  This 
was  the  work  of  the  botanists,  Dr.  J.  C.  Arthur  and  Miss  Katherine  E. 
Golden,  the  investigations  covering  the  years  1891  and  1892  and  being- 
published  in  bulletin  form.1  A  very  exhaustive  account  of  these 
investigations  has  recently  been  prepared  b}T  Clara  A.  Cunningham. 
The  determinations  of  Dr.  Arthur  and  Miss  Golden,  as  outlined  by 
Miss  Cunningham,  represented  the  disease  as  being  of  a  germ  origin. 

I  noticed  another  affection,  which  seems  to  be  distinct  from  the  one 
above.  The  leaves  turn  black  and  die  down,  leaving  the  root  in  a  very 
withered,  flexible  condition.  The  root  and  the  tissues  of  the  same  take 
on  a  dark-yellow  cast,  but  there  is  not  the  tendency  to  rot. 

There  is  another  disease  that  appears  to  be  quite  prominent  that 
affects  the  leaves,  and,  consequently,  the  growth  of  the  beet.  But  my 
examination  of  this  was  too  limited  to  justify  an  attempt  to  describe  it. 

The  sum  total  of  the  damage  done  by  diseases  to  beets  throughout 
the  country  during  1900  was  not  one  of  vital  moment.  But  it  indicates 
that  the  beet-growing  industry  is  not  going  to  escape  the  diseases 
which  have  prevailed  throughout  Germany,  France,  and  other 
countries. 


Bui.  No.  39,  Indiana  State  Expt.  Station. 
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Among  the  practical  questions  to  be  determined  in  connection  with 
bacterial  diseases  of  beets  are  the  following:  Is  it  safe  to  plant  a  crop 
of  beets  the  following  year  on  land  producing  an  infected  crop ?  Will 
freezing  destroy  the  germs?  Will  plowing  aid?  Should  this  land  be 
planted  in  something  else'  What  can  be  Hone  by  the  fanner  to  rid 
the  land  of  the  infection?  How  long  should  sugar  beets  be  kept  oil' 
the  land?  These  are  questions  of  vital  importance  to  the  farmer 
which  the  experiment  stations  might  investigate. 

REPOETS    oF    SCIENTISTS. 

In  response  to  communication-  sent  to  scientific  worker-  in  several 
State  experiment  stations  the  following  reports  were  received,  which 
will  be  very  interesting  and  helpful  to  sugar-beet  grower-  and  those 
interested  in  the  sugar  industry.  These  reports  cover  most  of  the 
diseases  affecting  sugar  beets  in  this  country,  and  especially  those  that 
were  prevalent  during  the  past  season. 

A   Bacterial  Disease  <>f  the  Sugar  Beet. 

I  reproduce  here  part  of  an  article  bearing  the  above  title,  prepared 
by  Clara  A.  Cunningham  and  read  before  the  Society  for  the  Promo- 
tion of  Agricultural  Science  at  the  Boston  meeting.  August,  1898. 
The  work  of  Miss  Cunningham  was  the  continuation  and  completion 
of  an  investigation  and  study  made  by  Dr.  J.  C.  Arthur  and  Katherine 
E.  Golden,  and  published  in  the  form  of  a  bulletin  by  the  State  agri- 
cultural experiment  station  of  Purdue  University.  This  article  by 
Miss  Cunningham  appears  to  cover  completely  the  disease  that  was 
most  virulent  and  least  understood,  and  which  appeared  among  the 
sugar  beet-  in  Nebraska  and  California  the  past  season.  The  symp- 
toms of  the  disease  and  the  facts  concerning  its  progress  and  develop- 
ment are  very  accurately  described  in  this  article,  which  was  sent  to 
me  by  Dr.  Arthur  himself  in  response  to  a  letter  of  inquiry.  I  con- 
sider it  a  valuable  compilation. 

The  letter  of  Dr.  Arthur,  together  with  the  article  of  Miss  Cunning- 
ham, follows: 

Purdue  University  Agricultural  Experiment  Station  of  Indiana, 

Lafayette,  Ind.,  January  8 \  1901. 

Dear  Sir:  I  have  just  returned  from  my  holiday  vacation,  and  find  your  letter  of 
21st  ultimo  awaiting  me.  What  appears  to  pass  under  the  name  of  root  rot  of  beets 
doe.-  not  seem  to  occur  in  this  region,  at  least  it  has  not  so  far  attracted  my  attention. 
A  disease  which  occurs  each  year  to  a  limited  extent  has  been  discussed  in  the  bulle- 
tin.-of  this  station  as  a  bacterial  disease.  1  -end  you  herewith  an  account  of  it  by 
Mi—  Cunningham,  which  needs  no  additional  comment. 

Yours,  truly,  J.  C.  Arthur. 

In  the  autumn  of  1890  Prof.  H.  A.  Huston,  chemist  of  the  Indiana  experiment 
station,  noticed  that  the  analyst  of  some  sutzar  beets  showed  a  much  lower  percent- 
age of  sugar  than  others,  ami   the  difference  seemed  to  be  associated  with  a  slight 
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change  from  the  usual  appearance  of  the  tissues  of  the  root.  This  observation  "led 
to  a  microscopical  examination  of  the  affected  beets  by  Dr.  J.  C.  Arthur,  who  dis- 
covered the  presence  of  bacteria  in  the  tissues,  to  which,  after  further  study,  was 
attributed  the  abnormal  condition  of  the  beets.  During  the  year  1891-92  the  char- 
acteristics of  the  disease  were  studied  by  Dr.  Arthur  and  Miss  Katherine  E.  Golden, 
and  the  results  published  in  the  form  of  a  bulletin  in  1892. 

This  preliminary  series  of  investigations  determined  that  the  disease  was  associated 
with  a  specific  germ,  which  could  be  readily  isolated  from  the  diseased  tissue. 

No  similar  disease  of  the  beet  had  been  reported  from  any  other  locality  in  America 
at  the  time  of  the  publication  of  this  work.  Dr.  Ernest  Kramer  in  1891  reported  a 
bacterial  disease  of  the  beet  root  attacking  the  fodder  beets  of  Russia,  and  almost 
simultaneously  Dr.  Paul  Sorauer,  of  Germany,  reported  a  disease  of  the  sugar  beet  of 
that  country.  In  the  Export  of  1894,  Dr.  Sorauer  gives  his  opinion  that  the  disease 
of  the  fodder  beet,  named  by  Kramer  Bacteriosis  gummosis,  and  that. of  the  sugar  beet 
similarly  named  by  himself  Bacteriose  gummosis,  are  identical,  and  perhaps  very 
closely  related  to  the  bacterial  disease  of  sugar  cane  known  as  "sereh." 

The  diseased  beets,  as  observed  in  Russia,  are  described  as  having  dried  leaves 
with  withered  heart  leaves.  The  roots  of  badly  diseased  beets  were  so  tough  they 
could  scarcely  be  broken,  the  broken  surfaces  soon  turning  black.  These  beets  pro- 
duced a  pathogenic  effect  on  cattle  to  which  they  were  fed.  Many  of  the  diseased 
beets  when  first  sectioned  appeared  perfectly  sound,  but  after  a  few  minutes  the 
fibrovascular  bundles  turned  dark  and  a  sirup-like  gum  exuded  from  the  cells.  In 
other  beets  the  tissue  was  sometimes  completely  broken  down. 

Dr.  Sorauer  says:  "The  similarity  between  the  beet  and  the  sugar-cane  disease, 
'sereh,'  consists  in  the  destruction  of  the  cane  sugar  and  the  increase  of  the  invert 
sugar  as  well  as  the  coloring  of  the  vascular  bundles  and  the  entrance  of  bacteria. ' ' 
He  also  believes  that  the  disease  discovered  in  America  by  Arthur  and  Golden  may 
be  the  same  as  that  determined  by  Kramer  and  himself  in  Europe. 

Mr.  Walter  Busse,  in  1895,  took  up  anew  the  study  of  the  Bacteriosis  gummosis  of 
the  sugar  beet,  the  material  for  study  being  sent  him  by  Dr.  Sorauer.  In  describing 
the  diseased  root  he  speaks  of  the  gum-like  fluid  as  follows:  "Soon  after  the  drops 
appear  on  the  surface  of  the  sectioned  beet  they  are  covered  by  a  thin  black  mem- 
brane, which  consists  of  small,  black,  round  bodies  of  different  sizes." 

The  aim  of  Mr.  Busse  was  first  to  determine  the  form  of  bacterium  common  to  all 
the  diseased  beets  by  the  separation  of  the  germ  from  the  diseased  tissue,  and  second, 
to  demonstrate  that  this  was  the  specific  cause  of  the  disease  by  inoculating  healthy 
beets  with  the  germ.  In  the  first  series  of  experiments  three  germs  were  isolated. 
Two  of  these  were  discarded  and  the  third  form  was  kept  for  further  observa- 
tion.    *     *     * 

Mr.  Busse  is  inclined  to  believe  that  the  second  form  is  a  variety  of  the  first,  which 
he  designates  as  Bacillus  hette.  He  has  demonstrated  that  this  second  form  produces 
the  disease  known  as  Bacteriosis  gummosis,  and  believes  that  this  germ  is  a  saprophyte, 
which  becomes  a  parasite  in  the  tissues  of  the  beet. 

Erwin  F.  Smith,  in  speaking  of  the  bacterial  diseases  of  the  sugar  beet  as  reported 
from  Europe  and  America,  is  of  the  opinion  that  the  diseased  condition  of  the  beets 
studied  by  Arthur  and  Golden  is  due  to  some  other  cause  than  a  bacterial  one.  He 
states  that  it  is  highly  improbable  that  the  root  could  be  attacked  by  an  organism 
which  invades  its  tissues  and  yet  does  not  break  them  down.  Mention  is  made  of 
the  fact  of  the  presence  of  small  bodies  in  the  tissue  of  healthy  beet  roots  which 
have  the  appearance  of  bacteria,  but  which  are  probably  crystalloid  bodies.  A  paper 
by  Dr.  Smith  was  presented  at  the  meeting  of  the  Society  for  Plant  Morphology  and 
Physiology  in  December,  1897,  calling  attention  to  the  existence  in  parts  of  the 
United  States  of  a  disease  of  the  sugar  beet  resembling,  if  not  identical  with,  that 
described  by  Kramer  and  Sorauer  in  1891-92  and  more  recently  by  Busse. 
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In  the  fall  of  1896  I  had  the  opportunity  to  continue  the  investigation  of  the  bac- 
terial disease  of  the  sugar  beet  observed  in  Indiana  in  1890-91.  Much  of  the  value 
of  my  experimental  study  of  this  disease  is  due  to  the  suggestions  of  Dr.  Arthur,  to 
whom  I  am  indebted  for  kindly  help  and  criticism  of  my  work.  I  also  desire  to 
express  my  gratitude  to  Professor  Burrage,  Professor  Huston.  Miss  Golden,  and  Mr. 
H.  L.  Bryan,  also  of  Perdue  University,  for  important  suggestions.  My  investiga- 
tions, which  have  been  continued  from  1896  to  the  present  time,  have  resulted  in  no 
positive  evidence  that  the  sugar-beet  disease  of  Indiana  is  the  same  as  that  described 
by  Sorauer  and  Busse,  of  Europe.  The  points  of  similarity  will  be  noted  in  the  fol- 
lowing description  of  the  disease  and  of  the  germ  by  which  it  is  produced: 

About  the  middle  of  September.  1896.  several  diseased  beets  were  found  in  the 
held  of  cultivated  beets  on  the  grounds  of  the  Perdue  experiment  station.  The  dis- 
ease attacks  the  whole  beet  plant,  causing  a  peculiar  appearance  of  the  leaves,  so 
that  with  a  little  practice  the  diseased  beets  can  be  distinguished  readily  from  the 
healthy  ones  as  they  grow  in  the  field.  The  outer,  older  leaves  soon  die  away,  and 
the  intermediate  and  heart  leaves  are  left  wrinkled,  curled,  rather  flabby  than 
turgescent.  and  of  a  yellowish-green  color.  This  wrinkled  appearance  is  caused  by 
blister-like  patches  being  formed  between  the  veins  of  the  leaf,  and  the  whole  has 
been  described  as  resembling  a  Savoy  cabbage  leaf. 

The  appearance  of  the  exterior  of  a  beet  root  when  diseased  is  not  materially  dif- 
ferent from  that  of  the  healthy  beet.  It  is  perhaps  not  quite  as  brittle.  A  decisive 
test  for  the  disease  is  found  in  the  appearance  that  the  root  shows  when  sectioned. 
The  fibrovascular  bundles  appear  as  dark  rings  in  the  white  flesh.  They  grow 
almost  black  after  being  exposed  to  the  air  for  a  few  minutes.  These  rings  are  quite 
distinct  from  the  cream-colored  fibrovascular  bundles  of  healthy  beets. 

In  1896,  in  a  field  of  beets  covering  an  area  of  about  1  acre  and  containing  approxi- 
mately 130,000  beets.  11  badly  diseased  and  several  slightly  affected  ones  were 
found.  This  was  a  smaller  number  than  had  been  found  on  the  same  ground  in  pre- 
vious years,  and  can  perhaps  be  accounted  for  by  the  climatic  conditions  being  so 
favorable  to  plant  growth  the  preceding  summer,  there  being  an  abundance  of  rain. 
The  number  of  diseased  beets  increased,  however,  toward  harvest  time. 

Frost  seems  to  be  much  more  injurious  to  the  diseased  than  to  the  healthy  beets. 
The  heart  leaves  of  the  diseased  beets  were  more  easily  injured  by  the  frost.  It  is 
characteristic  of  the  disease  that  the  leaves  of  badly  diseased  roots  die  away  until  no 
green  leaves  remain,  leaving  an  apparently  dead  root  in  the  soil,  though  it>  tissues 
will  be  found  to  be  firm  and  not  in  the  least  broken  down.  The  early  frosts  hasten 
the  destruction  of  the  leaves.  Both  diseased  and  healthy  root-  show  an  acid  reac- 
tion, the  diseased  seeming  slightly  more  acid  than  the  healthy.     *     *     * 

It  has  been  determined  that  a  microscopical  examination  of  the  tissues  of  the 
diseased  beets  reveals  the  presence  of  bacteria  in  the  cells  of  the  plant.  The  tissues 
of  the  plant  are  not  broken  down,  and  the  bacteria  in  all  parts  of  the  plant  appear 
to  be  the  same.  Transfers  of  diseased  tissue  to  the  healthy  beet  root  resulted  in 
changed  appearances  of  the  plant  which  indicated  almost  certainly  that  the  disease 
was  transmitted. 

The  manner  in  which  the  germ  finds  entrance  to  the  plant  has  not  been  deter- 
mined. The  conditions  most  favorable  to  the  attack  are  those  resulting  from 
drought  with  succeeding  low  temperature. 

The  fact  that  the  <:erm  breaks  down  cellulose  slowly  explains  the  manner  of  its 
progress  from  one  cell  to  another. 

Experiments  have  shown  that  the  germ  in  a  medium  containing  a  low  percentage 
of  acid  grows  nearly  or  quite  as  well  as  in  one  of  alkaline  nature,  so  that  the  acid 
element  of  the  beet  root  does  not  offer  material  resistance  to  the  germ. 

The  germ  converts  cane  sugar  into  glucose  in  the  process  of  producing  gas.  The 
amount  of  gas  produced  is  not  constant,  but  the  reasons  for  this  irregularity  have  not 
been  determined. 
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The  germ  grows  well  with  any  form  of  sugar,  and  especially  well  in  media  con- 
taining cane  sugar.  This  fact  makes  it  seem  probable  that  the  germ  is  especially  at 
home  on  those  media  which  contain  sugar  in  some  form,  although  it  will  keep  alive 
on  media  without  sugar,  and  after  cultivation  for  a  time  on  such  media  will  adapt 
itself  to  the  conditions  presented. 

The  colorless  gelatinous  form  separated  from  the  beet  root  in  connection  with  the 
disease  germ  was  at  first  thought  to  be  an  undescribed  germ  or  rather  the  product  of 
a  germ,  for  only  a  few  bacterial  bodies  could  be  detected  under  the  microscope  even 
when  comparatively  large  masses  of  the  substance  were  placed  in  the  field.  The 
organism  appeared  as  small  bacilli  or  micrococci. 

The  mass  resembled  the  form  of  Leuconostoc  so  common  in  the  vicinity  of  sugar 
refineries.  Under  the  microscope,  however,  no  streptococci  were  found,  which 
characterizes  Leuconostoc  under  the  microscope.  The  gelatinous  substance  is  solu- 
ble in  water  and  alcohol;  in  the  latter  it  turns  to  a  milk-white  substance  before  it 
dissolves.  The  substance  increased  rapidly  in  bulk  when  grown  on  sterilized  beet. 
The  mass  did  not  dry  out  for  months  after  the  substratum  had  become  dry  and  hard. 

The  substance  grew  well  on  10  per  cent  cane  sugar  agar.  The  growth  was  slow  at 
first,  but  after  a  week  or  two  masses  measuring  a  quarter  of  an  inch  in  thickness  and 
three-fourths  of  an  inch  in  circumference,  collected  on  the  surface  of  the  medium  in 
stab  and  slant  cultures.  In  case  of  stab  cultures  the  agar  was  broken  vertically 
along  the  line  of  inoculation.  The  colorless  growth  followed  this  break  in  the  agar, 
and  as  the  substratum  became  hard  the  mass  collected  as  a  colorless  semifluid  in  the 
bottom  of  the  test  tube. 

On  slant  agar  there  was  a  thin  colorless  layer,  imparting  a  fluorescent  hue  to  the 
medium.  In  agar  plate  cultures  the  organism  formed  small  round  colonies  about 
the  size  of  a  pin  head,  resembling  a  small  drop  of  water.  These  colonies  were  some- 
times found  with  the  disease  germ,  in  plate  cultures  taken  directly  from  the  beet. 
It  grew  on  sterilized  potato,  and  to  some  extent  on  gelatin.  Immediately  after 
separation  from  the  beet  root  the  organism  produced  fermentation,  but  the  power 
was  lost  after  a  time.  Staining  revealed  only  a  structureless  mass  containing  a  few 
bacteria-like  bodies. 

Desiccation  has  little  effect  on  the  substance.  Sections  of  beet  on  which  the 
organism  was  growing  have  been  kept  in  the  laboratory  until  they  are  quite  dried 
out,  and  the  gelatinous  mass  is  still  apparent. 

If  this  is  indeed  a  form  of  Leuconostoc  it  is  interesting  to  find  it  in  diseased  beet 
roots. 

Work  Done  in  the  U.  S.  Department  of  Agriculture. 

No  exhaustive  investigation  of  sugar-beet  diseases  has  yet  been 
made  by  the  scientists  of  the  Department  of  Agriculture.  The  fol- 
ing  letters  explain  themselves: 

U.  S.  Department  of  Agriculture, 
Division  of  Vegetable  Physiology  and  Pathology, 

Washington,  D.  C,  September  24,  1900. 
Dear  Sir:  Your  letter  of  September  15,  addressed  to  the  honorable  Secretary  of 
Agriculture,  has  been  referred  to  this  Division. 

The  beets  sent  in  by  Mr.  H.  S.  Ferrar,  of  Grand  Island,  Nebr.,  have  been  received 
and  examined.  We  have  reported  to  Mr.  Ferrar  on  the  beets,  and  inclose  a  copy  o* 
our  letter  to  him. 

One  of  our  men  has  been  detailed  to  the  study  of  beet  diseases,  and  is  already  at 
work  in  California.     There  is  no  doubt  that  a  number  of  diseases  have  become  epi- 


; 
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demic,  and  a  thorough  investigation  of  all  of  them  is  demanded.     We  trust  that 
sufficient  funds  may  be  Becured  to  carry  out  this  matter. 

Plea>e  let  us  hear  from  you  whenever  you  come  across  anything  which  needs  our 
attention. 

Very  truly,  yours.  B.  T.  Galloway, 

Chief  of  Division. 
Mr.  Chas.  F.  Saylor, 

Special  Agt  nt,  UniU  d  States  Departrm  nt  of  Agriculturi . 


U.   S.   Department  of  Agriculture, 
Division-  of  Vegetable  Physiology  and  PathologYj 
Washington,  Ik  < '..  October  19, 
Sir:  I  beg  to  acknowledge  the  receipt  of  copies  of  letters  of  Mr.  C.  F.  Saylor,  spe- 
cial agent  in  charge  of  sugar  investigations,  and  to  submit  the  following  brief  report 
<-n  root  blight  in  sugar  beets. 

At  the  present  time  there  is  no  means  of  identifying  the  BO-called  root  blight  with 
any  disease  of  the  kind  occurring  in  Europe,  and  the  investigations  which  this  Divi- 
sion has  been  conducting  so  far  show  that  the  root  blight  of  Michigan,  Nebraska,  and 
Colorado  is  not  the  same  in  all  cases.  It  is  very  likely  that  a  number  of  diseases  are 
confused  under  this  one  name,  ami  a  thorough  investigation  is  necessary  before  any- 
thing <letinite  can  he  reported.  As  indicated  above,  this  Division  has  inaugurated  an 
investigation  of  this  disea.-e.  and  it  will  be  pushed  as  rapidly  as  possible. 

There  i.»  no  doubt  that  the  epidemic  nature  of  a  number  of  beet  diseases  is  due  to 
the  unfavorable  weather  conditions  the  past  season. 

Very  respectfully,  B.  T.  Galloway, 

Chief  of  Division. 
Th^  Secretary  of  Agriculture. 


I".  S.  Department  of  Agriculture. 
Division  of  Vegetable  Physiology  and  Pathology, 
Washington,  Ik  C.  September  24,  -: 
Dear  Sir:  The  beets  forwarded  to  us  at  your  request  ami  Mr.  Saylor's  have  been 
examined.  We  find  that  a  fungus  closely  related  to  the  root-rot  fungus  of  cotton, 
cowpeas,  etc..  has  attacked  the  lower  part  of  the  tap  root  and  the  fine  feeding  roots  in 
all  the  specimens.  It  works  in  through  the  water-conducting  bundles  of  the  roots  and 
finally  up  into  the  main  beet  root,  causing  a  browning  and  drying  out  of  the  tissues 
and  a  blackening  of  the  vascular  bundles  when,  after  the  root  is  cut.  it  is  exposed  to 
the  air.  This  blackening  will  occur  at  some  distance  beyond  where  the  fungus  is 
-  :.t.  The  indications  are  that  the  fungus  is  the  prime  cause  of  the  trouble,  though 
this  could  be  determined  only  by  careful  field  investigation  and  a  long  series  of 
experiments  testing  the  question  of  the  parasitic  nature  of  the  organism,  as  it  is 
accompanied  by  bacteria  and  yeasts  in  the  tissues.  Of  course  it  may  have  been  that 
the  young  feeding  roots  were  killed  by  something  else  and  the  fungus  followed  as  a 
secondary  thing.  The  same  blackening  and  1  >rowning  of  the  vascular  bundles  is  caused 
by  the  leaves  being  killed  or  seriously  injured  before  the  beet  root  is  matured.  This 
sometimes  occurs  as  the  result  of  an  attack  <  »f  leaf  spot,  produced  either  1  >y  the  ordinary 
leaf-spot  fungus  I  ( '>  rcospora  |  i  »r  the  large  leaf-spot  fungus  i  PhyUosticta  ).  Very  serious 
injury  has  been  caused  by  both  these  organisms  in  Michigan  this  season  and  the 
effect  on  the  beet  is  much  the  same  as  the  work  of  the  root-rot  fungus  attacking  the 
beets  around  Grand  Island. 
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We  are  asking  for  an  increased  appropriation  this  year  in  order  that  we  may  make 
a  thorough  investigation  of  the  beet  diseases.  The  matter  is  of  great  importance,  as 
some  of  the  diseases  have  assumed  epidemic  character  and  bid  fair  to  destroy  the 
beet  industry  in  several  regions  unless  something  can  be  done  to  check  them. 

Assuring  you  of  our  willingness  to  do  anything  within  our  power  to  help  the  beet 
growers  and  the  sugar  industry,  I  remain, 

Very  truly,  yours,  B.  T.  Galloway, 

Chief  of  Division. 
Mr.  H.  S.  Ferrar, 

Manager  American  Beet  Sugar  Company,  Grand  Island,  Nebr. 

Work  Done  in  New  York. 

Considerable  attention  has  been  devoted  to  the  diseases  of  the  sugar 
beet  by  the  scientific  workers  of  the  experiment  stations  at  Ithaca  and 
Geneva,  N.  Y.,  as  is  shown  in  the  following  letter  and  articles: 

Cornell  University,  Agricultural  Experiment  Station, 

Ithaca,  N.   Y.,  January  8,  1901. 
Dear  Sir:  In  reply  to  your  letter  of  December  28,  sent  to  the  entomologist  of  this 
experiment  station,  I  may,  as  botanist,  be  able  to  tell  you  something  of  the  root 
diseases  of  sugar  beets  most  abundant  in  this  State. 

No  bacterial  diseases  from  this  State  have  as  yet  come  to  my  attention. 
Beet  root  rot,  caused  by  a  species  of  Rhizoctonia,  was  abundant  in  1898,  and  has 
since  been  found  to  a  slight  extent.     A  complete  account  of  this  disease  will  be 
found  in  Bulletin  No.  163,  Cornell  Experiment  Station,  and  inclosed  I  send  you  a 
briefer  account  of  the  gross  characters,  this  printed  account  being  part  of  a  forth- 
coming bulletin  (No.  186)    of  this  station  in  cooperation  with  the  Geneva  Station 
(by  B.  M.  Duggar  and  F.  C.  Stewart). 
Beet  scab,  apparently  identical  with  potato  scab,  is  abundant. 
Leaf  scorch  of  beets  sometimes  leads  to  a  discolored  root,  and  so  I  include  an 
bstract  of  F.   C.   Stewart's  report  upon  this  in  Bulletin  No.  162  of  the  Geneva 
station,  particularly  as  Mr.  Stewrart  requests  that  I  embrace  his  report  in  mine. 
Very  truly,  yours, 

B.'M.  Duggar,  Botanist. 
Mr.  Charles  F.  Saylor, 

Special  igent,   United  States  Department  of  Agriculture. 

rhizoctonia  on  the  beet   (beta  vulgaris).1 

Our  attention  was  first  called  to  this  disease  by  specimens  of  affected  beets  sent  to 
us  from  Binghamton.  A  few  days  afterwards  the  disease  -was  discovered  as  a  beet 
trouble  of  considerable  importance  at  Cattatonk,  N.  Y.  This  occurrence  has  been 
fully  treated  in  Bulletin  163  of  the  Cornell  Experiment  Station,  and  at  this  time  a 
summary  of  these  notes  will  suffice.  At  Cattatonk  a  3-acre  field  was  attacked  so 
severely  that  fully  one-third  of  the  crop  was  lost.  Diseased  plants  are  usually  found 
in  scattered  areas  throughout  the  field;  but  the  fungus  undoubtedly  passes  readily 
from  plant  to  plant  in  the  row  and  it  has  a  tendency  to  spread  radially.  Cold  weather 
or  dry  conditions  quickly  retard  the  spread  of  the  trouble,  and  it  is  much  more  abun- 
dant wThere  the  soil  is  moist  or  the  surface  drainage  bad. 

During  hot  weather  the  fungus  secures  a  hold  most  readily  at  the  bases  of  the  leaves, 
perhaps  because  here  there  is  moisture  with  the  slighest  rain  or  dew.     Inoculation 

JFrom  Bui.  186,  Cornell  Agr.  Exp.  Sta.,  in  cooperation  with  the  N.  Y.  Agr.  Exp. 
Sta.,  Geneva,  by  B.  M.  Duggar  and  F.  C.  Stewart. 
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experiments  also  demonstrate  that  in  these  parts  the  disease  "takes"  well.  The 
progress  of  the  injury  may  be  noted  by  the  blackening  of  the  leaf  bases,  and  finally 
the  wilting  and  prostration  of  the  leaves  themselves.  The  leaves  do  not,  however, 
turn  brown  until  after  they  have  fallen.  When  the  fungus  has  worked  into  the 
crown  and  root  proper,  a  browning  of  those  parts  is  evident,  and  finally  deep  cracks 
may  appear. 

The  brown  mycelial  threads  of  the  fungus  among  the  diseased  leaf  bases  are  evi- 
dent to  the  unaided  eye,  and  after  the  root  has  become  affected  a  considerable 
mycelial  weft  may  be  found  in  the  cracks  and  affected  parts.  A  diseased  beet  sliced 
lengthwise  and  placed  in  a  moist  chamber  yields  in  a  day  or  two  a  luxuriant  growth 
of  the  fungus. 

This  disease  has  since  been  reported  to  us  in  the  central  and  the  western  parts  of 
the  State,  but  specimens  are  not  seen.  During  the  past  season  it  was  found  again,  in 
the  month  of  August,  at  Flint  and  at  Phelps,  N.  Y. ,  but  in  neither  case  was  there  any 
serious  outbreak  of  the  disease.  Specimens  collected  at  the  former  place  showed  a 
considerable  development  of  sclerotia,  which  bodies  had  not  been  previously  observed 
upon  the  beet,  Furthermore,  Mr.  A.  D.  Selby  has  kindly  told  us  that  he  has  found 
this  disease  of  beets  in  Ohio  during  the  past  autumn. 

Inoculation  experiments  have  been  made  in  the  field,  and  these  all  indicate  beyond 
a  doubt  that  this  Eh  izoctonia  may  readily  produce  beet-root  rot  when  the  conditions 
are  favorable.  Moist  conditions  are  essential  for  the  spread  of  the  disease  from  plant 
to  plant.  Moreover,  this  fungus  taken  directly  from  the  diseased  beets  has  the  power 
of  damping  off  lettuce  and  also  beet  seedlings. 

A  beet  disease  due  to  a  species  of  Rhizoctonia  has  been  known  to  botanists  of  Europe 
since  1855;  and  we  are  indebted  to  Prof.  Karl  von  Tubeuf,  of  Berlin,  for  material  of 
that  fungus.  It  is  improbable  that  the  American  form  is  identical  with  the  Euro- 
pean. However,  the  disease  found  by  Pammel  in  Iowa  may  be  the  same  as  the  one 
which  we  find  in  New  York. 

LEAF  SCORCH  OF  SUGAR  BEETS.1 

This  trouble  was  found  in  certain  localities  in  August,  1899,  and  seemed  to  be 
caused  undoubtedly  by  excessive  transpiration  during  a  season  of  hot  winds,  and 
other  injurious  conditions  a  few  weeks  earlier.  Sometimes  the  trouble  was  manifest 
merely  in  the  leaf  margins.  In  severe  cases,  however,  the  leaf  blades  were  killed, 
and  only  remnants  of  green  petioles  showed  any  living  tissue  in  these  parts.  The 
root  itself  was  sometimes  affected,  showing  then  a  brown  discoloration  extending 
from  the  outside  toward  the  center,  sometimes  to  a  depth  of  half  an  inch.  There 
was  no  indication  of  true  rot  in  this  affected  region.  In  some  cases  the  fibrovascular 
bundles  extending  into  the  normal  tissues  were  slightly  blackened. 

Results  of  Investigations  Made  in  California. 

Sugar-beet  diseases  have  received  some  attention  on  the  Pacific 
coast,  but  not  so  much  as  they  deserve.  Doubtless  more  thorough 
investigation  will  be  made  in  the  future.  The  following  letter,  dated 
December  26,  1900,  was  written  by  a  bacteriologist  of  the  State 
Experiment  Station  of  Berkeley,  Cal. : 

Dear  Sir:  Your  favor  of  December  21  regarding  "root  blight"  of  beets  was  duly 
received.  Unfortunately,  I  have  been  unable  to  devote  much  time  to  the  investiga- 
tion of  the  beet  troubles  which  have  caused  so  much  loss  in  California  during  the  last 
two  years.     My  observations  have  been  limited  to  those  made  during  two  short 


1  Adapted  from  account  by  F.  C.  Stewart  in  Bulletin  No.  162  of  N.  Y.  Agr.  Exp.  Sra. 
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visits  to  the  affected  beet  fields — one  in  1899  and  one  in  1900.     The  conclusions  I 
have  come  to  are  as  follows: 

The  failure  of  the  sugar-beet  crop  in  Santa  Clara,  Santa  Cruz,  and  Monterey  coun- 
ties during  the  seasons  of  1899  and  1900  seems  to  have  been  due  to  three  main 
causes.  These  are,  in  order  of  importance:  (1)  Drought,  (2)  "blight,"  and  (3)  root 
aphis.  The  failure  in  individual  fields  was  due  sometimes  to  one  of  these,  sometimes 
to  a  combination,  but  was  not  all  due,  as  popularly  believed  in  the  locality,  to  the 
new  "blight"  alone.  This  cooperation  of  disease  causes  makes  the  definition  of  the 
' '  blight ' '  symptoms  somewhat  difficult.     Several  cases  were  distinguishable : 

(1)  Rich,  loose,  well-cultivated  soil  with  abundant  moisture;  75  per  cent  to  95  per 
cent  of  the  beets  missing;  5  per  cent  to  15  per  cent  very  small;  5  to  10  per  cent  extraor- 
dinarily large  and  vigorous.  In  this  case  it  appeared  that  the  blight  had  attacked 
the  beets  when  young  and  killed  most  of  them.  A  few  which  were  attacked  with 
less  virulence  were  not  killed,  but  the  roots  were  so  injured  that  they  were  unable  to 
grow  large.  Most  of  these  had  lost  their  central  tap  root.  The  remaining  beets  had 
apparently  escaped  infection  and,  having  all  the  ground  to  themselves,  had  grown  to 
immense  size.  In  all  fields  exhibiting  these  characteristics  the  beets  had  been 
planted  early. 

(2)  Similar  to  the  last  but  only  about  30  to  40  per  cent  missing;  very  few  small 
and  the  remainder  medium  to  large.  In  fields  of  this  character  there  was  often 
almo:+  a  full  crop.     They  were  invariably  late  planted. 

(3)  Soil  not  very  well  cultivated  and  deficient  in  moisture;  50  to  75  per  cent  of 
the  beets  missing;  the  remainder  very  small;  crop  a  total  failure.  These  fields  were 
planted  early. 

(4)  Similar  to  (3)  but  from  30  to  40  per  cent  of  the  beets  medium  to  small.  These 
fields  were  planted  late  and  had  from  one-third  to  one-half  a  normal  crop. 

We  have  in  these  four  cases,  first:  The  effect  of  blight  on  early-planted  fields; 
second,  the  effect  of  blight  on  late-planted  fields;  third,  the  effect  of  blight  and 
drought  on  early-planted  fields;  and,  fourth,  the  effect  of  blight  and  drought  on  late- 
planted  fields. 

There  seems  to  be  a  critical  period,  due  to  the  age  of  the  beet,  to  the  temperature 
or  the  moisture  of  the  atmosphere,  or  to  some  unknown  weather  condition,  during 
which  the  blight  is  particularly  virulent,  and  those  plants  which  escape  infection  at 
this  period  remain  unaffected  and  make  a  normal  growth.  In  1900  this  critical 
period  seems  to  have  been  early  in  the  season,  as  late-planted  beets  were  much  less 
affected.  According  to  the  accounts  of  growers,  however,  the  late-planted  beets  were 
most  affected  in  1899. 

Most  of  the  symptoms  of  the  "blight,"  such  as  darkening  of  the  vascular  rings, 
softening  of  the  root,  excessive  growth  of  short  rootlets,  are  common  to  other  diseases. 
The  only  symptom  that  seems  characteristic  is  a  certain  crumpling  and  turning  in  of 
the  leaves  caused  by  a  pimple-like  hypertrophy  of  the  veins,  and  whether  this  is 
invariable  or  not  I  am  unable  to  say  as  it  seems  to  disappear  as  the  beets  become 
older. 

I  am  still  working  on  this  beet  trouble  but  have  not  the  time  or  the  opportunity 
to  give  it  the  attention  it  requires.  It  is  of  so  much  importance  that  I  hope  a  suit- 
able appropriation  will  be- made  this  year  which  will  enable  some  one  to  spend  the 
necessary  time  in  field  investigation  during  the  whole  beet  season,  for  this  is  the 
only  way  to  get  at  the  bottom  of  the  matter. 

Yours,  very  truly,  Frederic  T.  Bioletti. 

In  Willett  &  Gray's  Weekly  Statistical  Journal  appears  the  follow- 
ing description  from  good  authority  of  the  sugar-beet  troubles  that 
have  existed  there: 

On  the  affected  plants  the  leaves  curl  by  turning  the  backside  of  the  leaf  margins 
upward.     The  latter  looks  somewhat  coarse;  especially  along  the  veins  warty,  small 
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elevations  can  be  noticed.  The  tissue  of  the  leaf  seems  to  be  thicker  than  that  of  a 
normal  beet.  All  siek  beets  show  an  astonishing  number  of  rootlets,  while  the  nor- 
mal beets  have  much  less.  In  an  advanced  state  of  sickness,  the  leaves  turn  yellow 
and  dry  out.  The  root  of  the  sick  beet  stops  growing.  The  fertility  and  nature  of 
the  soil  is  not  considered  a<  the  cause  of  this  blight;  neither  is  the  variety  of  the  beet 
seel,  as  the  seed  is  equally  distributed  on  all  of  the  fields.  It  is  concluded  that  the 
blight  is  caused  by  the  dry  hot  air.  the  transpiration  of  the  leaves  is  such  an  energetic 
one  that  the  roots  are  not  able  to  meet  the  demand  for  water;  therefore  the  solution 
of  nourishing  matter  in  the  leaves  gets  concentrated  enough  to  hurt  the  tissue  of  the 
leaves,  making  them  unfit  to  perform  the  duties  of  assimilating  carbonic  acid  from 
the  atmosphere  to  sugar  and  starch,  etc.  Furthermore,  the  water  supply  accessible 
to  the  rootless  being  exhausted  the  rootlets  die:  as  soon  as  water  has  accumulated 
again  a  second  growth  of  rootlets  takes  place,  and  so  on  (being  something  done  very 
rapidly  by  beets,  sometimes  in  the  course  of  six  hours.  I  The  young  beets  are  not  so 
strongly  affected  as  older  ones,  as  they  live  on  the  nourishing  stuff  accumulated  in 
the  seed,  but  as  soon  as  the  surface  of  the  leaves  grows  large  enough  in  proportion  to 
the  rootlets,  the  effect  of  the  too  energetic  evaporation  of  water  becomes  visible.  A 
similar  disease,  but  in  a  much  more  advanced  state,  was  observed  in  Ontario  and 
Yates  counties.  X.  Y..  on  beets,  cherries,  cauliflower,  and  maple,  and  was  reported 
in  Bulletin  No.  162.  November,  189^,  of  the  New  York  Fxperiment  Station.  The 
destruction  of  the  leaves  and  even  of  the  roots  went  much  further  than  here, -owing 
to  circumstances  very  favorable  to  the  disease.  It  is  reported  that  after  a  sufficient 
rain  the  beets  started  a  second  growth,  but  showed  a  much  lower  percentage  of  sugar 
than  normal  beets  grown  in  the  same  field.  I  believe  the  same  will  take  place  here. 
The  reporter  concludes: 

Concerning  treatment  it  is  needless  to  say  that  proper  irrigation  is  a  sure  prevent- 
ive, but  where  irrigation  can  not  be  practiced,  avoid  planting  on  light,  sandy  soil, 
and  in  dry  weather  conserve  the  moisture  by  stirring  the  soil  frequently,  and  espe- 
cially after  every  shower. 

Report  by  an  Iowa  Botanist. 

Prof.  L.  H.  Pammel,  botanist  of  the  Iowa  Agricultural  College,  con- 
tributes the  following  general  discussion  of  the  sugar-beet  diseases: 

brown  root  rot  of  sugar  beets  [Rhizoctcmia  7; 

In  the  year  1891  the  writer  became  familiar  with  a  root-rot  disease  that  affected 
sugar  beets  quite  seriously  upon  the  college  grounds  in  which  this  general  statement 
was  made.  During  the  early  part  of  August  Prof essor  Curtiss  called  my  attention  to 
the  rotting  of  sugar  beets  in  the  ground.  It  was  similar  to  certain  root-rot  diseases 
found  on  the  beet  in  Europe.  It  did  not  appear  to  be  the  nematode  disease  com- 
mon in  Europe,  though  nematode  worms  were  common  in  the  decaying  roots. 

After  a  careful  study  of  this  disease  the  writer  came  to  the  conclusion  that  it  is  very 
different  from  the  violet-root  fungus  so  commonly  affecting  the  sugar  beets  and  other 
root  crop-  in  Europe.  So  far  as  I  know  the  violet-root  fungus  has  not  been  found  in 
this  country  on  the  sugar  beet  or  mangels,  but  it  does  appear  upon  the  alfalfa  in 
Nebraska:  therefore,  it  may  be  looked  upon  as  a  possible  source  of  danger  t<  >  the  sugar 
beet.  The  brown  root-rot  disease  undoubtedly  should  In-  referred  to  the  one  de- 
scribed by  a  German  scientist  (Kuehn)  and  later  recorded  as  quite  destructive  by 
Eidam  in  Germany,  this  disease  affecting  not  only  the  lame  beets  but  young  seed- 
ling as  well,  sometimes  destroying  whole  patches. 

A-  to  the  appearance  of  this  fungus  in  the  United  States  I  may  say  that  since  its 
recorded  appearance  in  Iowa  in  the  year  1891,  Dr.  B.  M.  Duggar.  of  the  Cornell  Uni- 
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versity  Experiment  Station,  has  recorded  the  fungus  as  common  in  New  York.     He 
says  of  the  appearance  in  the  vicinity  of  Bingham  ton: 

Beet  root  rot  was  first  brought  to  my  attention  as  a  disease  of  small  extent  in  the 
vicinity  of  Binghamton.  A  few  days  afterwards  it  was  found  abundantly  at  Catta- 
tonk,  N.  Y.  A  visit  to  the  latter  place  on  August  12  demonstrated  that  the  disease 
was  a  matter  of  considerable  practical  importance.  An  examination  of  a  3-acre 
field  on  the  premises  of  Philip  Caple  convinced  me  that  probably  one-third  of  the 
beets  in  this  field  were  affected,  and  it  was  then  too  late  to  attempt  any  remedial 
measures  with  this  root  rot.  Fortunately,  some  change  in  the  conditions  soon 
checked  it,  and  my  notes  represent  the  final  effect  of  the  disease.  A  careful  study  of 
the  affected  field  showed  one  point  of  peculiar  interest.  In  certain  areas  the  chipped 
tan  bark  of  an  old  tannery  had  been  thickly  spread  on  the  land,  and  in  such  areas 
there  was  not  the  slightest  indication  of  diseased  beets.  The  tannery  product  was 
quite  dry,  and  I  attributed  the  absence  of  the  disease  to  the  lessened  water  content 
of  the  upper  layers  of  the  soil,  which  assumption  would  be  in  accordance  with  the 
results  of  some  experiments  to  be  detailed  later.  Again,  in  a  part  of  the  field  where 
coal  ashes  had  been  heavily  applied,  there  was  a  noticeable  diminution  in  the  amount 
of  the  disease.  This  disease  was  afterwards  reported  from  several  places  in  the  State, 
although  it  has  not  yet  proved  a  common  disease  in  New  York.  As  mentioned  later, 
what  is  probably  the  same  disease  was  reported  in  Iowa  in  1891,  and  it  may  have 
been  observed  in  one  or  two  sections  of  the  country.  It  may  be  the  same  trouble 
that  has  several  times  been  very  destructive  to  the  sugar-beet  industry  in  Germany. 
Again,  as  subsequently  noted,  this  beet  rot  is  caused  by  the  same  fungus  which  causes 
a  stem  rot  of  carnations;  and  probably  by  the  same  fungus  which  produces  some 
damping  off  diseases,  so  that  we  may  predict  that  it  has  a  wide  distribution  even  at 
the  present  time. 

Climatic  conditions  seem  to  cause  a  variation  in  the  distribution  of  the  fungus. 
Some  years  it  seems  to  be  particularly  destructive.  That  was  true  during  the  years 
1891  and  1892.  Since  then  it  has  not  been  common.  During  the  past  season,  when 
there  was  much  complaint  of  root-rot  diseases,  the  fungus  was  exceedingly  rare.  The 
writer  found  only  a  few  specimens  affected.  How  common  it  has  been  in  the  country 
this  year  the  writer  has  been  unable  to  learn. 

In  the  year  1891  I  carried  on  an  extensive  correspondence  with  several  botanists 
of  the  country  where  experiments  were  being  made  with  the  sugar  beet,  but  I  was 
unable  to  definitely  verify  its  appearance  in  any  other  State  except  Iowa.  Diseased 
sugar  beets  were  sent  from  Michigan,  but  these  afterwards  proved  to  be  affected 
with  an  entirely  different  trouble.  The  disease  is  said,  however,  to  have  occurred 
in  a  few  other  places  in  this  country. 

I  think  there  can  be  no  question  that  the  disease  referred  to  by  Professor  Duggar 
is  identical  with  that  previously  described  by  the  writer.  This  disease  manifests 
itself  by  gradual  dying  of  the  plant.  Under  favorable  conditions  this  root  rot  seems 
to  establish  itself  at  the  bases  of  the  leaves.  It  is  here  where  the  infection  apparently 
takes  place,  as  Duggar  has  determined  by  experiment.  There  is  a  general  tendency 
for  the  leaf  to  become  black,  then  droop  and  fall  to  the  ground,  the  leaves  remaining 
green  longer  than  is  ordinarily  true  with  other  diseases.  The  chief  injury  by  the 
fungus  is  where  it  works  in  the  ground,  where  it  causes  the  parts  to  turn  black  and 
ultimately  to  decay.  As  the  fungus  spreads,  cracks  appear  on  the  surface  of  the 
side,  until  ultimately  the  whole  root  falls  away.  The  disease  spreads  chiefly  in  the 
row,  causing  the  so-called  dead  spots  to  form.  Sometimes  a  dozen  to  fifteen  plants 
in  a  single  row  and  those  on  the  adjoining  rows  will  be  affected. 

On  pulling  an  affected  beet  up  the  diseased  part  invariably  has  soil  adhering  to 
it,  while  the  undiseased  is  free.  The  border  line  is  marked  by  a  brownish  color. 
In  very  young  specimens  it  is  reddish,  with  the  tissues  more  or  less  shrunken.  A 
cross  section  through  this  part  shows  that  the  branched,  nearly  colorless  threads 
ramify  between  the  cells  and  intercellular  spaces.  Occasionally  they  penetrate  the 
cell  and  occur  in  the  cell  cavity.  An  affected  beet  placed  in  a  moist  chamber  is  soon 
covered  with  a  very  dense  growth  of  fungus.  Every  specimen  examined  contained 
this  fungus,  and  frequently  many  other  saprophytic  species.  Rotting  beets  give  off 
a  very  strong  odor  not  unlike  that  of  rotting  potatoes. 
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The  technical  name  of  this  fungus  is  Rhizoctonia  betge,  which  is  being  worked  out 
quite  carefully  by  Stewart,  of  the  New  York  Agricultural  Experiment  Station  of 
Geneva,  and  Dr.  B.  M.  Duggar,  of  the  Cornell  University  Agricultural  Experiment 
Station.     They  find  the  same  fungus  upon  carnations  and  other  plants. 

BEET   SCAB. 

Another  root  trouble  of  sugar  beets  that  has  been  destructive  at  times  is  the  beet 
scab.  The  credit  of  having  first  discovered  the  relation  existing  between  potato-scab 
fungus  and  beet  scab  is  due  to  Prof.  H.  L.  Bolley,  of  the  Xorth  Dakota  Agricultural 
Experiment  Station.  This  writer,  who  had  given  considerable  attention  to  the  sub- 
ject of  potato  scab,  observed  that  when  sugar  beets  followed  potatoes  they  invariably 
produced  a  considerable  amount  of  scab,  and  he  soon  demonstrated  that  a  scab  fun- 
gus could  be  established  from  this  fungus  beet  that  was  in  all  respects  identical  with 
the  fungus  occurring  upon  potatoes. 

Since  then  this  fungus  has  been  found  widely  distributed  in  the  United  States. 
The  writer  in  the  year  1891  called  attention  to  its  occurrence  in  Iowa,  and  since  then 
he  has  repeatedly  observed  it  on  sugar  beets.  Thus  during  the  past  season  it  was 
observed  on  the  college  farm,  and  on  sugar  beets  found  in  the  vicinity  of  Fort  Dodge 
and  Webster  City,  and  B.  M.  Duggar,  of  Cornell  University,  refers  to  its  appearance 
on  sugar  beets  in  New  York. 

The  chief  characters  of  this  disease  are  the  warty  excrescences  that  occur  upon  the 
beet.  The  seal)  appears  very  much  like  potato  scab,  being  corky  and  somewhat 
spongy,  the  injury  being  not  entirely  superficial  but  ordinarily  affecting  the  tissue 
immediately  underlying.  In  its  life  history  and  development  it  is  very  similar  to 
the  potato  scab,  the  scab  being  produced  as  a  result  of  the  development  of  cork  due 
to  the  presence  of  the  fungus. 

BACTERIOSIS. 

During  September,  when  Mr.  Charles  F.  Saylor  was  here,  the  beet  patches  were 
carefully  gone  over,  and  my  attention  was  called  to  this  peculiar  disease,  and  then 
the  writer  and  Mr.  F.  W.  Faurot  made  cultures  of  the  diseased  beets.  From  these 
diseased  cultures  there  were  obtained  organisms  that  in  their  morphology  and  bio- 
logical characteristics,  so  far  as  they  were  carried  out,  answered  to  the  description 
given  by  Arthur  and  Golden,  and  Cunningham,  but  the  work  was  not  carried  suffi- 
ciently far.  owing  to  a  destructive  fire  in  the  laboratory,  to  determine  whether  it  was 
pathogenic.  However,  I  am  inclined  to  think  from  the  results  of  our  work,  so  far  as 
they  have  been  carried  out,  that  it  may  possibly  prove  to  be  the  same  thing  found 
by  these  writers. 

Mr.  F.  W.  Faurot  determined  the  loss  and  the  percentage  of  the  diseased  beets  in 
the  field  as  follows:  A  count  was  made  of  several  areas  about  10  or  12  feet  square 
with  the  following  results: 

Losses  of  beets  from  bacteriosis. 


Area. 

number    ^,lmb«"    Percent 

of 3552  diseased- <liseased- 

Xo.  1  .          .                                                         

50                20              40. 0 

No.  2 

142                 72              50.7 

No.  3 

78                38              48. 7 

No.  4 

No.  5 

101                43               12.5 

91  1             59              (14  8 

The  areas  counted  were  selected  at  random,  i.  e.,  in  various  parts  of  the  field,  and 
no  attention  was  paid  as  to  whether  they  were  in  the  least  or  the  most  affected  part. 
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The  spread  of  disease  seemed  to  be  general,  i.  e.,  about  equally  distributed  in  all 
parts  of  the  field. 

Dr.  J.  B.  Weems,  who  has  paid  considerable  attention  to  the  chemical  analysis  of 
sugar  beets,  finds  the  following  results  of  a  number  of  analyses  made  at  the  station 
this  year: 

Results  of  analyses  of  beets,  Iowa  station,  1900. 


No.  of 

Data  regarding  beets  analyzed. 

Results  of  anal- 
yses. 

sample. 

When  re- 
ceived. 

Source. 

Variety. 

Num.-  J  Average     Coeffi- 

Condition.  !  ber  of     weight,    cient  of 

[  beets,    trimmed,  purity. 

1 

Sugar 
in  the 
beet. 

1] 

Oct.    16 
....do... 

Station  plot  . . 

Diseased  . 

Sound  

do.... 

7 
8 

10 
2 
10 
10 
10 
10 

10 
10 

10 

10 
15 

Ounces. 
17 
22 
8 
22 
13 
16 
14 
11 

15 

13 

12 

14 

65. 55 

78.87 
79.77 
70.84 
78.75 
78.61 
72.28 
73.89 

70.94 
67.06 

57.08 

71  39 

Pr.  cent. 
5.97 

12 

13 

Nov.  10 

11  78 

14 

C.  F.  Savior  . . . 

Diseased  . 

Sound  

..do  ... 

6  38 

15 

16 

Nov.  10 
....do... 

Station  plot  . . 

Zehringen 

10.27 

10  48 

17 

....do... 

do 

do  .... 

9.28 

18 

....do  ... 

do 

Kleinwanzleben- 

er. 
do 

Australian  Spe- 
cial. 

White  Queen  of 
the  North. 

do.... 

do.... 

do.... 

do.... 

do  .... 

10.26 

19.   . 

9  26 

20. 

....do... 

...do... 

9  06 

21 

....do... 

do 

9.23 

22 

....do  ... 

do 

9.66 

23  .. 

....do  ... 

do 

...do.... 

20        67  Hfi 

9.53 

The  disease  is  readily  recognized  by  the  fact  that  the  older  leaves  soon  die  and 
fall  off.  The  heart  leaves  and  those  just  outside  of  these  have  a  wrinkled  appear- 
ance and  of  a  yellowish  green  color.  This  wrinkled  appearance  and  the  blister 
patches  are  well  described  and  figured  by  Arthur  and  Golden,1  and  Cunningham.2 

The  beet  has  a  normal  appearance,  but  a  cross  section  shows  that  there  are  dark 
rings.  These  occur  in  the  fibrovascular  bundles.  When  exposed  to  the  air  for  a 
few  minutes  they  turn  almost  black.  A  further  description  of  this  disease  is  given 
by  Miss  Cunningham,  as  follows: 

Frost  seems  to  be  much  more  injurious  to  the  diseased  than  to  the  healthy  beets. 
The  heart  leaves  of  the  diseased  beets  were  more  easily  injured  by  the  frost.  It  is 
characteristic  of  the  disease  that  the  leaves  of  badly  diseased  roots  die  away  until 
no  green  leaves  remain,  leaving  an  apparently  dead  root  in  the  soil,  though  its  tis- 
sues will  be  found  to  be  firm  and  not  in  the  least  broken  down.  The  early  frosts 
hasten  the  destruction  of  the  leaves.  Both  diseased  and  healthy  roots  show  an  acid 
reaction,  the  diseased  seeming  slightly  more  acid  than  the  healthy. 

Some  experiments  were  made  by  Mr.  Faurot.  Several  germs  were  isolated  from 
the  diseased  tissue,  and  one  of  these  corresponded  in  its  biological  and  structural 
characters  to  that  isolated  by  Arthur  and  Golden,  but  the  work  was  brought  to  a 
standstill  by  the  fire  which  destroyed  all  of  the  cultures  and  notes.  I  am  inclined  to 
think  that  the  disease  is  identical  with  that  described  by  Arthur  and  Golden. 

A  bacterial  disease  of  sugar  beets  has  also  been  described  in  Europe  by  Busse,  and 
Dr.  Erwin  F.  Smith  has  called  attention  to  a  sugar-beet  disease  in  America  that 
resembles,  if  it  is  not  identical  with,  that  described  by  Kramer  and  Sorauer  as  well 
as  Busse. 

LEAF    SCOECH. 


Another  disease  that  seems  to  affect  the  amount  of  sugar  contained  in  the  beet 
roots  quite  seriously  is  what  is  known  as  leaf  scorch,  which  was  described  by  F.  C. 


1  Bulletin  No  39:  Purdue  Univ.  Agrl.  Exp.  Sta. 


Bot.  Gazette  28:  177. 
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Stewart1  of  the  Geneva  New  York  Agricultural  Experiment  Station  in  the  year  1899. 
Here  is  the  description  of  this  disease  given  by  Mr.  Stewart: 

On  slightly  affected  plants  the  only  indication  of  disease  was  to  be  seen  in  the 

brown  or  hlack  dead-leaf  margins.  In  more  severe  ease-  the  young  leaves  at  the 
center  of  the  crown  were  black  ami  dead,  as  were  also  the  blades  of  most  of  the  leaves. 
Many  plants  showed  nothing  green  but  the  petioles  of  the  larger  leaves.  In  the 
petioles  of  the  dead  leaves  the  til  >ro vascular  bundles  were  not  blackened  except,  per- 
haps, for  a  short  distance  below  the  blackened  blade.  In  the  majority  of  cases  the 
roots  appeared  normal,  but  the  plants  most  severely  attacked  often  showed  a  brown 
discoloration  of  the  root.  This  discoloration  extended  from  the  outside  toward  the 
center  for  a  distance  of  from  one-fourth  to  one-half  inch.  The  discolored  tissue 
showed  no  indication  of  rot,  and  was  separated  from  the  healthy  tissue  by  an  indefi- 
nite and  somewhat  irregular  line.  The  fibrovascular  bundles  colored  somewhat 
more  deeply  than  the  parenchyma,  giving  a  zonate  appearance  to  the  affected  tissue. 
The  location  of  the  affected  tissue  could  generally  be  determined  before  the  root  was 
cut  open,  by  the  darker  color  and  pronounced  elevation  of  the  bark.  In  some  cases 
when  an  affected  root  was  cut  crosswise  just  below  the  crown  the  librovascular 
bundles  were  found  to  be  much  blackened,  but  this  character  was  by  no  means  a 
constant  one. 

This  disease  i-  a  physiological  one.      It  is  due  to  the  fact  that  the  plant  gives  off 
more  water  than  it  can  take  up. 

Economic  Entomology  of  the  Sugar  Beet. 
Under  the  above  title  the  Beet  Sugar  Gazette  gives  the   following 


view  of  an  Illinois  experiment  station  bulletin 


A  contribution  of  unusual  value  to  the  knowledge  of  the  sugar  beet  and  how  to 
care  for  and  protect  it.  especially  in  its  infancy,  from  the  numerous  insects  that  con- 
tinually threaten  and  often  seriously  damage  it  has  been  made  under  the  above  title 
by  Prof.  Stephen  A.  Forbes  of  the  Agricultural  Experiment  Station  of  Illinois  at 
Urbana.  On  account  of  its  instructive  character  to  beet  growers  and  the  general 
treatment  of  the  subject,  which  brings  it  within  the  comprehension  of  the  non- 
scientific  reader,  bringing  its  valuable  lessons  home  to  all,  the  important  parts  of  this 
essay  will  be  given  wider  publicity  by  the  Beet  Sugar  Gazette. 

New  euterpri.-es — new  difficulties:  new  crops — new  insect  enemies  and  old  enemies 
in  a  new  role.  The  recent  introduction  and  rapid  extension  of  sugar-beet  culture  in 
America  have  brought  to  general  notice  several  insect  species  not  before  known  as 
injurious,  and  have  given  a  new  food  to  others  well  known  for  their  attack.-  on  the 
older  crops. 

The  beet  plant  is  very  similar  as  food  for  insects  to  some  of  our  commonest  weeds, 
and  hence  it  has  attracted  the  prompt  attention  of  several  species  which,  if  we  have 
noticed  them  at  all,  we  have  hitherto  regarded  as  our  friends:  and  it  has  also  >erved 
to  give  additional  variety  to  the  diet  of  several  crop  insects  of  somewhat  general 
feeding  habits.  It  has  thus  already  recruited  a  large  entomological  following — 
about  150  species  in  America,  if  we  put  upon  the  list  everything  which  has  thus  far 
been  found  to  feed  upon  the  beet  in  the  field.  Most  of  these,  of  course,  can  hardly 
be  called  injurious  in  the  economic  sense,  but  with  our  present  knowledge  of  the 
subject,  about  4(>  species  may  be  definitely  so  classed.  Furthermore,  we  may  expect 
additions  to  this  list  from  time  to  time,  since  the  necessary  concentration  of  beet 
culture  in  the  neighborhood  of  factories  and  the  consequent  devotion  of  large  areas 
to  this  crop  year  after  year  for  an  indefinite  period  give  opportunity  for  an  extraordi- 
nary multiplication  and  a  continuous  maintenance  of  its  insect  enemies.  Doubtless, 
also,  many  beet  insects,  which,  in  the  short  period  since  beet  culture  began  in 
America,  have  been  present  in  small  or  moderate  numbers  only,  will  from  time  to 
time  exhibit  that  tendency  to  extraordinary  and  alarming  multiplication  common 
among  the  injurious  species  generally. 


Ann.  Rep.  New  York  Agrl.  Exp.  Sta.,  1899,  p.  L53. 
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It  must  not  be  inferred,  however,  that  the  beet  plant  is  especially  liable  to  insect 
injury.  On  the  contrary,  taking  the  country  at  large,  it  is  at  present  less  subject  to 
such  damage  than  corn  or  wheat,  cabbage  or  potatoes.  It  is  a  fact  particularly  favor- 
able to  this  crop  that  the  marketable  part  of  the  plant  is  but  little  subject  to  injury 
by  insects,  by  far  the  greater  part  of  the  species  which  feed  on  it  infesting  only  the 
leaf,  and  relatively  few  injuring  the  root. 

The  critical  period  of  insect  injury  to  the  beetis  in  the  beginning  of  the  season, 
while  the  plants  are  still  small  and  slow  of  growth.  There  is  at  this  time  so  little 
vegetation  on  the  ground  that  a  comparatively  small  number  of  insects  may  serve  to 
lay  the  field  completely  bare;  and  poisons  are  often  not  available,  since  a  leaf-feeding 
insect  may  completely  devour  the  little  beet  while  getting  a  fatal  dose  of  poison  for 
itself. 

The  principal  injurious  groups  are  the  leaf-miners,  the  webworms,  the  cutworms, 
the  woolly  bears,  and  several  other  leaf-eating  caterpillars,  the  wireworms,  the  white 
grubs,  the  flea-beetles,  the  blister  beetles,  the  plant  bugs,  the  leaf-hoppers,  the  plant- 
lice,  and  the  grasshoppers.  The  webworms,  the  cutworms,  the  flea-beetles,  the 
blister  beetles,  the  leaf  miners,  and  the  root  lice  have  done  the  greater  part  of  the 
mischief  in  the  States  beyond  the  Mississippi ;  but  in  Illinois  the  only  considerable 
injury  seen  by  us  in  1898  and  1899  was  that  done  by  the  pale-striped  flea-beetles,  the 
grasshoppers,  and  the  blister  beetles. 

Insect  injuries  to  the  underground  part  of  the  beet  commonly  take  the  form  of  a 
cutting  of  the  taproot,  an  eating  away  of  the  smaller  roots,  or  a  burrowing  or  excava- 
tion of  the  mass  of  the  beet  itself.  They  are  commonly  due  to  wireworms,  to  white 
grubs,  or  to  the  beetles  of  one  of  the  muckworms  (Ligyrus  gibbosus).  More  rarely 
root  lice  seriously  damage  the  plant  in  summer  by  sucking  the  sap  from  the  roots. 
It  is  probable  that  larvse  of  some  of  the  flea-beetles  will  also  be  found  to  infest  the 
plant  underground. 

Injuries  to  the  leaf  may  be  done  either  by  bugs  with  a  sucking  beak,  or  by  beetles, 
grasshoppers,  or  insect  larvae,  with  biting  mouths.  The  former  abstract  the  sap  from 
the  stem  or  the  blade  of  the  leaf,  often  making  discolored  spots,  dwarfing  the  growth 
and  causing  the  leaf  to  curl,  or  even  killing  it  completely.  Beetles  and  their  larvse> 
caterpillars,  grasshoppers  and  the  like  commonly  make  holes  in  the  leaf,  the  smaller 
insects  small  circular  holes,  as  a  rule,  and  the  larger  ones  either  gnawing  away  the 
edge  of  the  leaf,  eating  out  irregular  holes,  or  (if  cutworms)  cutting  off  the  stalk 
near  the  ground.  Small  holes  made  in  the  young  growing  blade  may  greatly  enlarge 
as  the  plant  expands,  becoming  longest  in  the  direction  of  the  most  rapid  growth. 
Certain  maggots  of  flies  (the  leaf  miners)  eat  out  the  interior  substance  of  the  leaf  in 
patches,  leaving  the  cuticle  unbroken. 

The  first  injury  to  the  beet  reported  in  America  was  a  mining  of  the  leaves  by  the 
maggots  of  certain  flies  in  a  New  York  vegetable  garden,  an  injury  sufficient  to  pre- 
vent the  use  of  the  leaves  for  ' '  greens. ' '  Later,  serious  and  extensive  damage  was 
done  by  these  leaf  miners  to  fields  of  sugar  beets  in  California.  The  leaf  is  pene- 
trated by  the  insects,  and  the  tissue  is  eaten  out  between  the  upper  and  lower  layers 
of  the  cuticle,  colorless,  blister-like  spots  being  thus  produced. 

Perhaps  the  most  destructive  of  the  beet  insects  in  the  West  are  the  garden  web- 
worms (Loxostege  similalis  and  L.  sticticalis).  The  latter  was  in  1892  the  chief  depre- 
dator in  the  beet  fields  of  Grand  Island,  Platte  Center,  and  several  other  Nebraska 
localities,  where  many  of  the  plants  were  entirely  defoliated. 

The  garden  Mamestra  (Mamestra  trifolii),  a  caterpillar  allied  to  the  zebra  caterpil- 
lar of  the  cabbage,  has  been  reported,  by  Prof.  Lawrence  Bruner,  of  Nebraska,  to  be 
quite  common  in  that  State  and  sometimes  considerably  injurious  to  the  beet. 

Cutworms  have  been  noticed  wherever  beets  are  raised.  Bruner  reports  them  in 
1891  as  occasionally  quite  destructive  to  the  plant  while  it  is  small,  continuing  their 
injury  more  or  less  throughout  the  summer.     They  commonly  cut  off  the  leaf  at  or 
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a  little  below  the  surface  of  the  ground,  but  some  of  them  merely  feed  upon  the 
blades.  In  1S92  they  almost  entirely  destroyed  sugar  beets  growing  upon  two 
experiment-station  plats  at  Lincoln,  Xebr.,  on  one  of  which  only  about  20  per  cent 
of  a  stand  was  obtained.  It  was  noticed  here  that  little  injury  was  done  on  laud 
plowed  the  preceding  fall  and  a  second  time  in  spring.  Osborn  noticed  cutworms  in 
Iowa  doing  serious  injury  to  young  beets  in  1891.  " 

The  Beet  Army  Worm. 

The  State  agricultural  experiment  station  of  Colorado  published  a 
bulletin  on  this  subject,  prepared  by  Prof.  Clarence  P.  Gillette,  the 
entomologist.  On  account  of  Professor  Gillette's  standing  as  an 
authority  on  entomological  subjects,  the  article  is  reproduced  here  as 
being  very  pertinent  matter  for  study  by  those  interested  in  the  grow- 
ing of  sugar  beets. 

LIFE    HABITS. 

The  caterpiller  which  did  so  much  injury  to  sugar  beets  in  the  vicinity  of  Grand 
Junction  last  year  will  doubtless  appear  again  this  summer.  While  the  insect  has 
long  been  known  to  entomologists,  last  year  was  the  first  that  it  has  been  reported 
doing  serious  harm  to  any  crop. 

While  the  lite  habits  of  the  insect  have  never  been  studied,  it  seems  probable,  from 
what  the  writer  could  learn  of  it  last  summer  and  fall,  that  it  has  two  broods  in  the 
course  of  a  year.  The  caterpillars  that  were  so  abundant  during  August  last  year 
entered  the  ground  and  then  appeared  again  as  moths  in  September.  There  were 
few  enemies  to  destroy  the  caterpillars,  and  the  moths  hatched  in  enormous  num- 
bers. These  moths,  like  house  flies  and  mosquitoes,  seek  every  available  place  of 
protection  from  winter's  storm  and  cold  that  they  may  live  (hibernate)  until  spring. 
When  vegetation  starts,  the  moths,  laden  with  e^^,  go  in  search  of  beets  or  other 
plants  furnishing  suitable  food,  to  deposit  their  eggs  and  thus  provide  for  an  early 
brood  of  worms.  If  10  per  cent  of  the  fall  brood  of  moths  survive  the  winter,  there 
is  serious  danger  that  beets  will  fare  worse  this  summer  than  they  did  last,  unless 
growers  are  early  on  their  guard  to  make  thorough  and  timely  application  of  effectual 
remedies.  Just  here  let  me  warn  all  against  experimenting  with  new  or  patent 
remedies  which  some  friend  or  vender  may  think  entirely  satisfactory.  Use  such 
remedies  very  cautiously  and  sparingly  at  first,  or  do  not  use  them  at  all. 

From  what  could  be  gathered  last  summer,  it  seems  that  there  was  a  first  brood  of 
caterpillars  at  about  the  time  for  thinning  the  beets,  which,  in  some  cases,  destroyed 
most  of  the  plants  after  thinning. 

REMEDIES. 

Experiments  tried  last  summer  proved  that  the  common  poisons,  paris  green,  Lon- 
don purple,  and  white  arsenic,  will  destroy  the  caterpillars  if  well  distributed  upon 
the  beets.  These  poisons  may  be  applied  dry  or  in  water.  If  the  caterpillars  appear 
upon  the  beets  while  the  latter  are  small,  I  believe  the  best  method  of  application  is 
to  mix  1  part  by  weight  of  paris  green  or  London  purple  with  20  parts  of  com- 
mon flour,  and  then  dust  the  mixture  over  the  plants  before  sunrise  in  the  morning. 
In  this  strength  a  light  dusting  will  be  sufficient.  The  early  application  is  recom- 
mended because  then  the  leaves  have  a  slight  amount  of  moisture  upon  them,  which 
helps  to  hold  the  flour  and  poison.  Just  after  the  leaves  are  moistened  by  a  shower 
is  also  a  good  time  to  make  the  application. 

To  apply  the  poison,  make  a  small  cheese-cloth  sack  about  5  inches  in  diameter 
and  10  inches  deep;  fill  it  with  the  mixture  of  poison  and  flour,  and  walk  along  a 
row  of  plants,  shaking  the  sack  over  them.     This  can  be  done  quite  rapidly  when 
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one  has  learned  how,  is  economical  of  poison,  and  does  not  require  wheelbarrow 
or  wagon  to  carry  pump  and  tank. 

When  the  plants  become  large,  as  in  case  of  treatment  for  the  second  brood,  it  will 
probably  be  better  to  use  a  barrel  or  tank  and  spray  pump. 

If  a  spray  is  used,  apply  either  paris  green  or  London  purple  in  the  proportion  of  a 
pound  to  100  gallons  of  water,  and  add  2  pounds  of  fresh  lime  for  each  pound  of 
poison.  The  lime  should  be  slaked  and  strained  through  a  sack  to  take  out  lumps; 
then  use  a  nozzle  that  throws  a  fine  spray,  and  do  not  continue  the  application  in  any 
place  long  enough  so  that  the  drops  sprayed  upon  the  leayes  will  run  together  and 
flow  off,  carrying  the  poison  with  them. 

If  white  arsenic  is  used,  prepare  according  to  the  following  directions: 

Put  2  pounds  of  white  arsenic  and  8  pounds  of  sal  soda  together  in  a  dish  and  boil 
for  twenty  minutes  in  2  gallons  of  water,  and  keep  as  a  concentrated  solution.  It  is 
extremely  poisonous  and  should  be  placed  at  once  where  there  is  no  possibility  that 
children  or  domestic  animals  can  get  it.     Also  label  it  "poison"  in  large  letters. 

Then,  in  each  40  gallons  of  water,  first  slake  4  pounds  of  lime  and  then  add  slowly 
1  quart  of  the  concentrated  solution  while  the  whole  is  being  stirred.  The  mixture 
is  then  ready  for  application,  as  in  case  of  paris  green.  The  lime  should  be  strained 
through  a  cloth  to  cake  out  the  lumps. 

I  am  advising  the  use  of  these  poisons  somewhat  stronger  than  is  common',  but  the 
experience  of  last  year  makes  it  seem  adyisable  to  do  so. 

Growers  should  keep  the  closest  watch  of  their  beets  this  year  in  order  not  to  let 
the  caterpillars  get  the  start  of  them.  I  hope  to  be  notified  of  any  appearance  of 
these  worms  or  other  injurious  insects  promptly,  and  shall  be  glad  to  do  all  in  ray 
power  to  aid  those  who  are  anxious  to  save  their  crops  from  the  attacks  of  such  pests. 

EXPERIMENTS    IX    EXTERMINATING    THE    ARMY    WORM. 

In  connection  with  what  Professor  Gillette  has  said  above,  I  insert 
the  following  report  made  by  him  in  the  July  number  of  the  Beet 
Sugar  Gazette,  of  Chicago,  showing  the  success  of  his  recommenda- 
tions and  what  can  be  accomplished  by  vigilance  and  industry: 

In  the  light  of  the  trouble  we  had  last  year  in  this  locality  with  the  fall  army 
worm,  and  which  afterwards  became  known  as  the  "sugar-beet  worm,"  it  may  be  of 
interest  to  you  and  to  all  sugar-beet  raisers  to  know  that  we  found  a  yery  simple 
remedy  for  it  last  year,  and  that  we  have  no  appearance  of  its  return  at  this  time. 
The  remedy  was  in  saturating  the  ground  with  water,  killing  the  pupa,  which  enters 
the  ground  after  each  successive  visitation  of  the  worms,  and  there  hatches  out  into 
the  moth,  which  deposits  the  eggs  for  the  next  brood.  It  was  discovered  that  on  the 
fields  where  irrigation  was  in  progress  when  the  first  brood  made  its  appearance 
there  was  no  second  brood,  and,  following  this  up,  we  had  the  ground  very  thor- 
oughly irrigated  after  the  second  brood,  which  seems  to  have  entirely  drowned  out 
the  pupa?,  and  this  year  there  is  no  probability  that  we  will  be  bothered  with  them. 

As  this  pest  was  a  serious  matter  with  us  last  year,  and  as  we  learn  it  has  made  a 
visitation  to  other  beet-raising  districts,  we  felt  that  this  news  should  be  circulated 
as  widely  as  possible,  and  in  irrigated  districts  particularly  it  would  be  very  easy  to 
follow  up  our  methods.  In  the  rain  districts  we  would  expect  the  heavy  rains  to 
accomplish  the  same  result. 

We  also  found  that  the  worms  were  very  easily  killed  with  paris  green,  as  their 
work  is  entirely  on  the  upper  surface  of  the  leaves  during  all  the  early  stages,  and 
only  in  the  worst,  or  advanced,  stages  did  they  attempt  to  work  at  the  base  of  the 
leaves  or  in  the  crown  of  the  beet.  One  matter  which  facilitated  the  killing  of  these 
worms  was  the  discovery  that  the  beet  plant  was  not  easily  injured  by  arsenical 
poisons,  and  that  the  strength  which  would  be  injurious  to  tree  foliage  and  much 
other  vegetation  has  no  effect  whatever  upon  the  beet  leaves.     We  used  it  in  some 
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instances  to  the  extent  of  2  pounds  to  the  barrel,  with  the  addition  of  from  1  to 
2  pounds  of  lime  to  each  quarter  pound  of  the  arsenic  or  paris  green,  and  the 
leaves  seemed  to  be  in  just  as  good  shape  after  its  application.  We  found  that  half 
a  pound  to  the  barrel,  thoroughly  applied,  was  sufficient  to  kill  the  worm  by  simply 
spraying  over  the  fields. 

REPORTS    OF   MANAGERS    OF    FACTORIES. 

At  the  time  I  sent  out  letters  to  experiment-station  workers  I  also 
sent  out  letters  to  managers  of  factories,  calling  for  specific  data  cov- 
ering the  experience  of  these  factory  districts  during  the  season  with 
diseases  and  insects  affecting  the  beets. 

It  appears  that  the  manufacturers  had  been  early  aroused  to  the 
importance  of  the  situation,  and.  in  their  replies,  were  able  to  fur- 
nish some  very  valuable  information,  covering  not  only  a  description 
of  the  symptoms,  but  much  scientific  information  bearing  on  the  sub- 
ject. They  called  to  their  aid  the  best  scientific  assistance  they  could 
secure  to  solve  the  problems  before  them.  Much  of  the  results  is 
speculative,  but  throughout  these  reports  are  many  important  facts 
that  will  aid  the  sugar-beet  grower  in  the  future  in  classifying  the 
beet  enemies  he  has  to  contend  with  and  applying  remedies. 

The  reports  of  the  managers  of  these  factories  follow: 

Beet  Root  Blight  in  California. 

Alameda  Sugar  Company, 
San  Francisco,  CaL,  October  3,  1900. 

The  following  is  submitted  in  reply  to  yours  of  September  24,  1900: 

In  1899  the  fields  of  the  Union  Sugar  Company  were  badly  affected  by  this  disease, 
and  much  time  and  money  were  expended  to  determine  the  cause,  and,  if  possible, 
the  remedy.  Our  bacteriologist  isolated  the  bacillus  and  determined  it  to  be  Bacteriose 
gummosis.  The  same  disease  was  first  noticed  in  1890,  and  more  particularly  described 
by  Sorauer,  in  1893,  and  by  A.  Stift,  of  Vienna,  in  1899.  Of  the  agent  in  causing  the 
disease  there  can  be  no  doubt,  but  here  our  knowledge  ends  and  speculation  begins. 

In  Europe  where  the  disease  has  caused  as  widespread  injury  as  in  the  United 
States  it  has  been  attributed  to  drought,  but  from  the  writer's  observation  this  can  not 
be  the  cause  in  all  cases,  for  in  this  State  on  the  farms  of  the  Spreckels  Sugar  Com- 
pany this  year,  the  land  was  well  irrigated  and  yet  the  blight  destroyed  the  entire 
crop.  In  Pajaro  Valley  the  rainfall  was  about  30  inches,  but  disease  has  so  affected 
the  crop  as  to  reduce  it  to  about  one-third. 

This  year  the  fields  of  the  Union  Sugar  Company  were  not  materially  affected  by 
bacteriosis,  although  it  was  present  in  isolated  cases,  and  yet  on  unirrigated  lands, 
although  the  drought  has  greatly  diminished  the  yield,  there  was  no  spreading  of  the 
disease.  On  irrigated  lands  there  were  also  isolated  cases  of  bacteriosis,  but  they 
were  insignificant. 

On  lands  tributary  to  the  Alameda  Sugar  Company  there  was  no  observation  of  the 
disease  in  1899,  but  in  1900  the  beet  area  was  affected  with  it  to  a  limited  extent,  say 
2  per  cent  of  the  whole  acreage,  and  this  in  but  one  or  two  fields. 

Many  have  attributed  the  cause  to  bacteria  occurring  in  the  seed  used,  but  the  seed 
used  by  both  the  Alameda  and  Union  Sugar  companies  in  1899  and  1900  was  of  the 
same  importation  as  that  sown  for  the  Alameda  Company  in  1898,  and  the  disease 
was  not  then  noticed  in  this  State.  But  to  determine  this  question  we  had  cultures 
made  from  the  seed  both  from  the  surface  and  germ,  and  from  all  the  varieties  used 
without  results. 
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Cultures  were  also  made  of  the  soil  from  samples  taken  to  the  depth  of  2  feet,  but 
although  the  cultures  were  prolific  in  life  forms,  none  like  Bacteriose  gummosis  could 
be  isolated.  These  cultures  can  not,  however,  be  regarded  as  conclusive  for  the  reason 
that  the  samples  were  taken  in  the  month  of  December,  quite  long  after  the  beets 
were  harvested  and  after  rains  had  fallen.  The  depth  to  which  the  soil  sample  was 
taken  may  also  have  been  of  importance.  From  the  fact  that  potatoes,  tomatoes, 
squashes,  and  other  vegetables  have  been  materially  injured  by  the  same  or  a  similar 
disease  in  various  localities  in  California,  it  would  seem  that  the  bacteria  might  be  in 
the  soil  notwithstanding. 

Several  test  experiments  were  made  on  plots  of  land  far  removed  from  the  beet 
fields,  as  follows: 

1.  Beet  seed  was  sown  in  April,  1900,  and  after  thinning,  carefully  examined  at 
various  times,  bacteriologically,  without  result. 

2.  Young  plants  from  disease-free  fields  were  transplanted  to  this  plot  for  obser- 
vation.    They  remained  free  from  disease. 

3.  Young  beets  from  diseased  fields  were  also  transplanted  and  studied.  Every 
care  was  given  in  the  way  of  cultivation  and  moisture  to  see  if  the  beets  would  recover. 
They  did  not  recover. 

4.  Healthy  beets  from  the  previous  year  were  inoculated  from  cultures  of  Bacteriose 
gummosis,  but  without  success. 

5.  Healthy  beets  from  this  year's  planting  were  inoculated  with  cultures  of  Bacteriose 
gummosis  from  affected  beets  from  Los  Alamos,  Kings  City,  and  Santa  Maria,  but  the 
results  were  not  definite.  A  fourth  beet  was  inoculated  with  Bacteriose  fluorescens 
without  result, 

A.  Stiff,  of  Vienna,  previously  mentioned,  claims  to  have  succeeded  in  inoculating 
healthy  beets  with  the  virus  of  this  disease,  but  all  attempts  in  this  direction  by  our 
bacteriologist  were  unsatisfactory. 

Comparative  cultures  from  diseased  beets  of  1899  and  1900  showed  that  the  bacteria 
of  1900  were  less  numerous  and  more  attenuated  than  those  from  1899. 

Opinions  have  been  expressed  locally  that  the  lack  of  moisture  in  the  soil,  at  depths 
of  2  feet  and  more,  has  much  to  do  with  the  unhealthy  condition  of  the  plant,  and 
that  when  the  soil  is  restored  to  its  normal  conditions  by  ample  rainfall  there  will  be 
no  further  trouble. 

Certain  it  is  that  in  one  examination  made  by  digging  alongside  a  row  of  beets  and 
following  the  roots  down  to  their  utmost  limit,  blight  was  found  only  in  those  beets 
which  reached  the  dry  subsoil,  whereas  those  roots  which  had  not  yet  penetrated 
the  moist  layer,  showed  no  signs  of  blight.  As  this  was  an  isolated  case,  perhaps  no 
conclusions  should  be  drawn  from  it,  especially  as  in  other  localities  roots  still  in 
moist  soil  showed  the  disease. 

In  general  among  those  connected  with  the  industry  with  whom  the  writter  has 
conversed,  the  opinion  prevails  that  thus  far  but  little  progress  has  been  made  in 
acquiring  knowledge  of  the  cause  of  the  disease  or  in  devising  methods  to  combat  it. 
Yours,  very  truly, 

Alameda  Sugar  Company  and 
Union  Sugar  Company, 
By  E.  C.  Burr,  Manager. 


American  Beet  Sugar  Company, 

China,  CaL,  October  1,  1900. 
We  beg  to  acknowledge  yours  of  the  24th  ultimo,  and  in  reply  we  beg  to  say  that 
the  root  blight  of  which  you  speak  has  not  appeared  at  this  place.     The  blight  which 
has  affected  our  beets  is  not  apparently  in  any  way  a  rot,  as  the  beets  remain  perfectly 
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Bound.     The  leaves  curl  up  and  wilt,  the  growth  of  the  beet  is  apparently  arrested, 

and  it  throws  out  innumerable  very  small  rootlets,  sometimes  almost  entirely  cover- 
ing one  side  of  the  beet,  so  that,  when  it  is  taken  from  the  ground,  the  body  is  very 
small,  with  a  large  mass  of  roots.  We  can  not  give  any  cause  for  the  blight,  as  the 
various  parties  who  have  made  investigations  apparently  do  nut  agree.  Some  think 
it  due  t<>  climatic  conditions,  some  to  a  fungous  growth,  and  others  to  bacteria.  The 
blight  usually  d.  pes  n<  >X  develop  until  the  1  >eets  have  taken  t\v< » i  »r  three  m<  mths'  gr<  >wth. 

Yours,  truly. 

American*  Beet  Si  oak  Company, 

Per  Axdersox. 


Los  Alamitos  Sugar  Company, 

Los  Alamitos,  Cal.,  January  10,  1901. 

There  was  very  little  rainfall  for  the  season  1900.  also  for  the  tw<  >  preceding  seas<  >ns, 
so  that  there  was  very  little  moisture  in  the  subsoil  and  for  many  feet  below. 

In  regard  to  root  Might  it  first  appeared  about  the  1st  of  June.  Then-  had  been 
no  rain  for  nearly  a  month.  On  the  drie>t  light  sandy  soil  the  beet  ceased  growing, 
turned  yellow;  small  leaves  in  the  center  of  crown  turned  black  and  a  gummy  sub- 
stance exuded.  There  was  no  rot;  the  beet  began  drying  up  though  still  showing 
signs  of  life;  the  fiber  turned  black,  showing  rings  of  blackness,  and  the  beet  was 
almo-t  entirely  covered  with  small  tine  roots.  Beets  on  moist  land  wen-  not  affected. 
It  was  the  fourth  year  of  planting  on  this  land,  no  beets  having  been  harvested  the 
two  preceding  years.  The  crop  was  badly  damaged  in  sections  of  four  different  con- 
tiguous field-.     Drought  is  the  only  cause  I  am  able  to  suggest.     There  was  only  one 

disease  here. 

Los  Alamitos  Sugae  Company. 


Califorxia  and  Hawaiian  Sugar  Refixixo  Company, 

Crockett,  Cal.,  February  /.v.  1901. 
In  response  to  yours  of  recent  date,  we  send  you  reports  from  the  managers  of  a 
number  of  our  large  beet  farms. 

1  Signed    Califorxia   and  Hawaiian  Sugar  Refining  Co. 

Concord  district,  Contra  Costa  County. 

Soil. — I  am  working  all  kinds  of  alluvial  land,  both  light  and  dark  sediment  land, 
sediment  and  adobe  mixed,  alkali,  and  adobe.  Practically  all  of  this  land  has  a 
heavy  adobe  subsoil,  which  is  very  cold. 

Climate. — Our  season's  rainfall  was  about  15.75  inches,  commencing  in  November, 
1899,  and  stopping  with  light  storms  in  March.  Of  this  we  had  11  inches  previous 
to  the  5th  of  January.  Our  season  was  therefore  mostly  free  from  spring  rains,  which 
we  must  depend  on  here  to  carry  us  through  a  long  dry  summer.  During  December 
and  January  we  had  six  or  seven  weeks  of  foggy  weather,  during  which  we  had 
numerous  light  rains,  which  kept  the  surface  of  our  land  wet,  prevented  plowing 
most  of  the  time,  and  caused  a  rank  growth  of  natural  vegetation,  which  naturally 
dries  out  the  land  very  fast. 

Our  winter  was  remarkably  free  from  frost,  with  a  good  deal  of  damp  weather; 
the  ground  was  wet  to  a  depth  of  from  4  to  5  feet.  Most  of  our  plowing  was  done 
after  February  1,  1900,  which  was  too  late  in  the  season  for  good  results. 

Results  and  observations. — <  >n  LOO  acre- of  very  heavy  land,  which  1  had  plowed 
deep  during  June,  1898,  for  beet  summer  fallow,  we  had  a  good  crop  of  beets,  which 
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were  in  splendid  shape,  and  were  clean  and  free  from  rootlets,  of  good  color  and 
crisp;  we  had  similar  results  on  another  field  where  the  ground  was  lighter,  being 
low  and  having  a  better  supply  of  moisture,  also  having  been  worked  early  in  the 
season,  but  plowed  rather  shallow.  The  above  results  were  secured  even  where  we 
had  to  plow  under  a  heavy  growth  of  grass  late  in  the  season,  thus  losing  considerable 
moisture. 

Aside  from  the  above-mentioned  fields,  we  had  mostly  a  light  crop  of  beets  on  all 
lands  alike,  most  of  the  land  having  been  plowed  during  late  winter  or  early  spring, 
and  being  new  beet  land  it  broke  up  cloddy.  The  season  was  such  that  the  land  did 
not  slack,  owing  to  the  absence  of  frost  and  sun,  and  was  only  reduced  to  a  seed  bed 
by  much  harrowing,  smoothing,  etc.,  which  packed  the  land  too  solid,  though  a 
good  stand  of  thrift}'  beets  was  secured.  They  stopped  growing  entirely  about  the 
middle  of  June,  when  the  hot  weather  came  on,  and  the  greater  part  of  them  burned 
later  in  the  season.  Examination  at  this  time  showed  that  the  beets  were  covered 
from  the  crown  down  oh  the  root  with  a  network  of  fibrous  rootlets.  I  think  the 
trouble  with  our  beet  crop  m  this  valley  the  present  year  was  caused  by  lack  of  frost 
and  sun  during  winter  to  slacken  the  clods  and  liberate  the  acid  from  the  soil;  and 
also,  lack  of  moisture  to  sustain  the  beets  when  the  warm  weather  came;  thus  the 
fungus  attacked  the  beets  and  checked  the  growth. 

The  failure  of  our  beet  crop  by  what  is  known  as  "blight"  is,  I  think,  the  result 
of  a  combination  of  conditions,  namely :  The  acid  in  our  soil  causing  the  fungus  in 
hot  weather,  which  attacks  the  root  of  the  beet;  at  the  same  time  there  was  a 
shortage  of  moisture,  and  the  beet  plant  was  not  in  a  vigorous  condition  to  withstand 
attack. 

I  do  not  expect  to  see  so-called  blight  next  year. 

Yours,  respectfully,  R.  N.  Burgess, 

Manager  Hookston  Sugar- Beet  Farm. 

Report  from  K.  G.  Raaf,  Sonoma  County. 

Replying  to  your  inquiry  in  regard  to  beet  diseases,  I  will  say  that  at  this  location 
the  soil  is  sedimentary,  composed  of  sand,  clay,  and  decayed  vegetable  matters,  and 
has  been  reclaimed  from  the  waters  of  the  bay  about  ten  years.  Last  year  the  land  was 
plowed  and  planted  to  beets  for  the  first  time,  with  the  exception  of  three  small  trial 
patches  planted  three  years  ago,  which  turned  out  beets  fine  in  quantity  and  quality, 
and  apparently  free  from  all  diseases.  Last  year  something  affected  the  beets  which 
I  never  saw  before,  although  I  have  been  raising  beets  for  the  last  nineteen  years  in 
almost  all  sorts  of  soils  and  climate.  I  am  acquainted  with  the  common  diseases  and 
insects  that  attack  the  beets,  but  have  never  seen  anything  like  what  appeared  last 
season  and  what  has  been  called  ' '  blight. ' '  It  appeared  only  in  patches  here,  and 
earlier  beets  were  attacked  more  than  the  later  planting;  those  planted  in  May  were 
nearly  free  from  the  trouble,  but  I  noticed  that  it  was  the  opposite  of  other  places. 

I  have  some  beets  now  growing  that  came  up  in  the  month  of  November  which  are 
from  one-half  to  1  inch  in  diameter,  and  they  have  a  healthy  appearance,  the  roots 
being  free  from  the  disease.  It  is  my  idea  that  something  attacked  the  beet  at  the 
germination  of  the  seed,  because  as  soon  as  the  two  leaves  were  formed  we  noticed 
something  wrong.  After  the  plant  formed  four  to  six  leaves  they  were  of  a  light 
color,  and  on  pulling  up  the  root  it  was  found  that  the  small  fibers  lengthwise  of  the 
beet  were  dark  in  color;  but  the  beet  continued  growing  some  until  a  fibrous,  hairy 
growth  appeared  on  the  outside;  then  the  plant  seemed  to  stop  growing,  but  neither 
decaying  nor  dying,  as  the  climate  here  is  favorable  to  growth. 

The  center  leaves  would  drop  off  while  new  ones  came  on,  the  root  getting  hard 
and  woody  after  two  months.  What  the  cause  of  this  is  I  do  not  know,  but  as  you 
ask  for  opinions  I  will  state  that  I  believe  it  is  of  a  fungous  origin,  that  conditions 
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probably  were  favorable  for  its  growth,  and  that  it  is  like  the  fungi  that  appear  on 
other  plants  when  conditions  are  favorable  for  the  same. 

Shall  be  pleased  to  find  oat  something  definite  about  this  disease  and  what  is  the 
cause  of  its  appearance.  It  was  such  a  destructive  agent  among  the  beet  growers 
of  this  State  that  no  effort  should  he  spared  to  find  out  what  it  is.  and  the  proper 
remedy  for  the  same.  I  saw  land  irrigated,  land  not  irrigated,  sandy  loam,  and 
adobe,  but  this  disease  seemed  to  get  in  its  work  everywhere. 
Yours,  truly. 

K.  G.  R>af, 
In  chargi  of  Bed  Farm  at  Reclamation. 

vn  district^  Solano  County. 

In  replying  to  your  request  for  information  regarding  the  sugar-beet  crop,  conditions 
of  soil,  etc.  for  the  year  1900,  I  will  say  the  season  was  very  unsatisfactory  in  this 
locality,  owing  to  the  limited  rainfall — which  was  only  about  17 inches  for  the  season, 
.Ter  part  of  which  fell  prior  to  February  16,  and  which  was  barely  two-thirds 
the  usual  amount  for  this  section — and  also  to  the  entire  absence  of  the  necessary 
spring  rains. 

The  greater  part  of  our  land  having  never  been  plowed  deep  before,  the  proper  seed 
bed  could  not  be  prepared  in  time,  as  we  were  unable  to  work  the  land  until  February. 
Our  land  is  principally  adobe,  with  the  exception  of  about  200  acres  of  sandy  sedi- 
ment from  which  we  harvested  our  best  beets,  this  land  being  the  best  prepared 
and  earliest  planted. 

We  began  seeding  about  the  middle  of  February,  finishing  early  in  May.  seeding 
in  all  about  1,000  acres.  Owing  to  the  late  seeding  ami  lack  of  moisture,  there  were 
several  hundred  acre.-  upon  which  we  failed  to  get  a  stand.  We  had  a  fair  average 
stand  on  about  800  acies.  which  grew  well  until  about  the  middle  of  July,  when  they 

_  .  to  dry  in  patches,  the  leaves  shriveled,  turned  yellow,  and  the  beet  shrunk 
and  died.  In  other  places  the  leaves  turned  black  and  appeared  as  if  they  had  been 
scorched  by  fire.  They  were  very  brittle  and  would  crumble  when  touched,  but  the 
beet  did  not  show  any  damage. 

We  began  cultivating  when  the  plants  were  about  3  inches  high,  and  continued 
until  they  were  too  large  for  the  cultivator  to  pass  between  the  rows. 


Cordelia  district,  Solano  County. 

In  replying  to  your  questions  as  to  conditions  of  beet  crop  for  year  1900,  I  will 
state  that  the  season  was  a  most  unsatisfactory  one  for  beet  farming,  and  under  the 
conditions  prevailing  I  am  not  at  all  surprised  at  the  results.  We  had  in  all  about 
17  inches  of  rain,  and,  falling  the  way  it  did.  this  is  a  small  amount  for  this  locality, 
the  two  previous  seasons  being  dry.  Almost  all  of  the  rain  fell  before  the  middle  of 
February,  so  we  had  no  late  spring  rains,  without  which  in  this  location  the  beet 
crop  i-  almost  sure  to  be  a  failure.  The  season  was  free  from  frosts,  with  continual 
fogs  during  the  months  of  January  and  February.  The  weather,  being  warm,  caused 
a  irreat  deal  of  vegetation  to  grow  upon  the  land.  The  land,  being  a  heavy  soil 
mixed  with  more  or  less  adobe  and  alkali  streaks,  is  hard  to  work  and  prepare  in 
proper  shape  for  beets.  Under  the  conditions  prevailing,  we  were  unable  to  com- 
mence plowing  the  land  until  the  loth  of  January,  which  is  very  late.  The  most  of 
this  land  was  never  worked  for  beets  before.  The  fogs  prevailing  at  the  time  kept 
the  land  wet  and  moist,  preventing:  harrowing  and  working  otherwise. 

Commenced  planting  on  20th  of  March,  finished  on  28th  of  April,  having  seeded 
about  750  acres.  Had  a  good  average  stand  on  about  400  acres.  The  balance  of  seed 
planted  failed  to  come  up  with  exception  of  patches.  We  had  about  1  inch  of 
rain  shortly  alter  commencing  to  plant  seed.     The  beets  were  well  cultivated,  and 
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on  400  acres  looked  well  and  thrifty  until  early  in  July,  when  they  seemed  to  stop 
growing,  and  in  patches  seemed  to  be  affected  with  blight,  The  leaves  commenced 
to  turn  yellow  and  die.  The  weather  all  along  up  to  this  time  had  been  cool.  After 
a  short  warm  spell  it  turned  cool  again.  Then  the  beets  already  turned  yellow  began 
to  look  green  once  more  and,  I  think,  commenced  to  grow  again.  Later  on  I  noticed 
something  different,  but  only  odd  beets,  some  on  high  land,  but  I  think  a  bigger 
percentage  of  those  were  on  low  alkali  lands.  Attention  was  drawn  to  these  beets 
by  their  leaves  being  dead,  and  on  pulling  the  beets  they  would  be  black  and  cov- 
ered with  a  fungous  growth,  the  dirt  adhering  to  the  beet.  It  is  my  judgment  those 
beets  were  attacked  by  some  insects.  While  thinning  I  noticed  some  plants  affected 
in  the  same  manner. 

J.  Smith, 
Foreman  Cordelia  District,  Solano  County,  Cal. 

Report  from  New  Hope  district. 

The  disturbance  appeared  about  the  middle  of  June.  At  that  time  the  weather 
was  unusually  hot,  with  almost  continual  high,  hot  north  winds.  Between  the  first 
and  middle  of  June  there  were  three  very  hot  days.  The  first  thing  noticed  was 
the  leaves  turning  yellowish  and  curling  up.  Later  on  the  outside  leaves-  dried  up 
and  fell  off.  The  center  leaves  started  out  again  and  looked  to  be  healthy,  but 
somewhat  smaller.  Some  plants  were  affected  more  than  others.  Ones  that  were 
most  affected  did  not  grow  after  the  leaves  curled.  The  beets  that  were  planted 
early  were  not  affected  so  much  as  the  late  ones.  The  upper  part  of  the  beet  root 
did  not  seem  to  be  affected  so  much  with  the  small  fibrous  roots  as  did  the  body  of 
the  beet. 

There  was  plenty  of  moisture  all  this  time,  and  when  a  beet  was  pulled  the  soil 
would  adhere  to  the  small  fibrous  roots  in  a  large  quantity  and  it  was  full  of  moisture. 
The  early  prospects  were  that  from  10  to  15  tons  per  acre  would  be  harvested,  but 
owing  to  this  blight  only  about  2  tons  per  acre  were  harvested  on  an  average. 
Beets  that  were  most  affected  with  the  small  fibrous  roots,  when  cut  open,  were  of  a 
darker  color  than  those  that  were  not.  In  my  opinion  the  cause  was  too  much 
early  hot  weather,  with  too  much  wind,  which  kept  the  dews  from  falling,  and  at 
the  same  time  kept  the  tops  of  the  beets  continually  moving  night  and  day. 

I  noticed  in  the  bottom  of  the  sloughs  that  the  beets  were  not  near  so  much 
affected  where  they  were  protected  from  the  wind. 

D.  L.  Smith, 
Foreman  of  Beet  Ranch  at  New  Hope,  San  Joaquin  County,  Cal. 

Diseases  of  Sugar  Beets  in  Colorado. 

American  Beet  Sugar  Company, 

Rocky  ford,  Colo.,  October  1,  1900. 

We  beg  to  acknowledge  receipt  of  your  favor  of  the  24th  instant,  and  wish  to  say 
in  reply  that  the  root  blight  of  sugar  beets  has  appeared  in  the  district  of  the  Rocky- 
ford  factory  to  such  a  small  degree  and  so  sporadically  that  no  definite  conclusion 
as  to  the  cause  of  the  disease  can  be  drawn.  The  acreage  for  the  Rockyford  factory 
is  spread  over  the  territory  from  Pueblo,  Colo.,  to  Holly,  Colo. 

In  explanation,  we  wish  to  say  that  affected  beets  are  found  on  light  and  heavy 
soil ;  on  land  which  has  been  irrigated  three  times,  as  well  as  on  land  which  was  not 
irrigated,  and  the  diseased  beets  showed  up  in  early  as  well  as  in  late  plantings. 
The  disease  developed  only  to  such  a  small  degree  that  the  few  blighted  beets  would 
never  have  been  detected  had  not  a  very  careful  search  been  made  for  them  after  we 
received  notice  of  the  appearance  of  the  disease  in  California. 

During  the  last  three  weeks  blighted  beets  have  practically  disappeared,  so  that 
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field*  which  showed  a  few  diseased  beets  four  or  five  weeks  ago,  at  the  time  when 
the  weather  was  very  hot,  are  now.  bo  to  say.  free  from  blight. 

As  to  the  point  whether  the  land  upon  which  a  crop  of  beets  has  been  blighted 
one  year  will  transmit  the  same  trouble  to  a  succeeding  crop  of  beets,  we  can  not  ^ive 
data,  as  beets  on  a  large  scale  for  manufacturing  purposes  arc  grown  this  season  for 
the  first  time  in  this  locality. 

Very  truly,  yours,  American   Beet  Sugab  Co., 

Per  Wietzeb,  Manager. 

Experience  with  Beet  Diseases  in  Illin     - 

Illinois  Sugab  Refining  Company, 
Pekm,  Hi.  October 6,  19 

Your  letter  of  some  days  since  to  the  Illinois  Sugar  Refining  Company,  relative  to 
the  root  blight  of  beets,  has  been  placed  in  my  hands.  In  reply  will  say  that  in 
some  of  our  fields,  where  the  soil  is  strong,  and  especially  where  the  dirt  was  thrown 
up  into  the  crown  of  the  beets,  there  has  been  some  loss  from  rot;  however,  it  has 
always  appeared  lirst  at  the  crown  of  the  beet  and  worked  downward.  In  most  of 
our  fields  there  has  been  no  loss  whatever  from  this  rot  and  in  the  fields  nest  affected 
the  damage  would  not  exceed  6  or  8  per  cent  at  the  outside. 

We  have  been  troubled  some,  especially  in  localities  where  beets  were  grown  last 
year,  with  leaf  rust  or  blight.  This  appeared  in  places  in  our  fields  about  September 
1  and  the  leaves  all  died  down  in  the  spots  or  fields  affected;  however,  most  of  the 
beets  have  sent  out  new  leaves  and  the  fields  are  as  green  as  at  any  time  during  the 
growing  season. 

We  will  be  only  too  glad  to  cooperate  with  you  in  any  way  possible  and  we  take 
pleasure  in  sending  you  samples  of  the  affected  beet-. 

Very  respectfully.  P.  G.  Holder, 

Superintendent  Agricultural  Department. 

Report  of  a  Minnesota  Factory. 

Minnesota  Sugab  Company. 
St.  Louis  Park,  Minn..  September  27,  1900. 
Replying  to  your  valued  favor  of  September  24.  we  are  pleased  to  state  that  as  far 
as  we  have  been  able  to  ascertain,  the  root  blight  has  not  been  noticed  by  our  agri- 
culturists and  farmers  in  any  of  the  territories  where  the  sugar  beets  have  been  cul- 
tivated for  us.     In  a  few  cases  the  leaf  blight  was  noticed,  but  without  any  serious 
effect.     The  writer  has  found   a   solution  of  xanthoginate  of  sodium  or  potassium 
(the  sulpho-carbon  double  salt),  an  effective  remedy  for  the  leaf  blight. 
Respectfully, 

F.  W.  Fink.  General  Manager. 


January  23,  1901. 

Your  esteemed  favor  of  December  24  was  forwarded  to  my  present  address,  where 
I  am  staying  for  a  while  to  attend  to  some  business  and  private  matters. 

Inclosed  please  find  answers  to  your  list  of  interrogations,  and  also  some  remarks 
on  la^-t  season,  to  which  I  refer. 

In  regard  to  diseases  affecting  the  beet  plant,  which  have  been  prevalent  in  other 
parts  of  the  United  States  and  in  European  countries.  I  am  glad  to  state  that  our  sec- 
tion has  been  spared,  with  the  exception  of  some  leaf  Wight  in  a  mild  degn 
which  I  spoke  in  a  previous  communication,  and  which  occurred  in  a  few  fields  only, 
without  doing  any  damage  to  the  crop.     It  was  noticed  only  in  a  single  instance  that 
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a  portion  of  1  carload  of  beets  out  of  about  25  carloads  from  the  same  farm  (that  of 
Thomas  Lowry,  Montgomery,  Minn. )  was  affected  by  a  fungous  growth  of  a  brown, 
woody,  fibrous  character.  As  nearly  as  I  could  ascertain,  these  diseased  beets  were 
the  product  of  a  small  patch  of  which  evidently  the  soil  contained  the  origin  of  the 
fungus.  All  the  rest  of  the  beet  field  (about  25  acres)  was  not  affected,  but  remained 
in  a  healthy  condition. 

Respectfully,  F.  W.  Fink. 

Views  of  Michigan  Manufacturers. 

Kalamazoo  Beet  Sugar  Company, 

Kalamazoo,  Mich.,  January  15,  1901. 

The  secretary  of  our  company  (Kalamazoo  Beet  Sugar  Company)  forwarded  me 
your  letter  of  inquiry  of  Decemder  27,  1900.  I  will  answer  you  to  the  best  of  my 
ability  and  knowledge. 

The  so-called  "root  blight,"  or  "root  rot "  I  would  define  as  three  distinct  diseases, 
and  possibly  four,  which  are  caused  by  conditions  of  soil  and  climate  and  the  work  of 
insects. 

The  first  will  be  noticed  in  one  or  two  weeks  after  plants  come  up;  the  bark  of  the 
root  will  turn  black,  and  if  unfavorable  conditions  continue  it  will  rot  the  heart  of 
the  plant.  It  is  caused  by  excessive  wet  and  by  ground  becoming  heated.  It  can  in 
almost  all  cases  be  cured  by  thorough  cultivation,  airing  the  soil,  unless  wet  weather 
continues.     We  lost  about  4  per  cent  from  this  cause. 

The  next  condition  in  this  line  appeared  about  July  1.  We  would  notice  a  plant 
here  and  there  decayed  in  the  root  and  such  a  plant  would  soon  die,  and  sometimes 
several  around  it  would  die;  on  examination  I  found  small  white  worms  in  those 
roots,  whether  the  affection  was  caused  by  the  worms  and  whether  it  was  contagious 
are  questions  I  am  not  able  to  answer,  nor  am  I  able  to  prescribe  any  cure.  We  lost 
possibly  one-half  per  cent  from  this  cause. 

About  July  15  the  leaf  spot  begun  to  appear  on  the  leaves,  small  brown  spots  with 
darker  margins  and  sometimes  the  edges  of  leaves  would  turn  black  and  roll  up  dry. 
The  disease  would  grow  down  from  leaves  to  the  root,  making  a  fungous-rib  growth 
around  the  crown  of  beet,  with  sometimes  spots  appearing  lower  down  on  the  root. 
It  would  stop  the  growth  of  the  root,  and  affected  beets  showed  a  low  percentage  of 
sugar.  The  only  remedy  I  found  that  would  do  any  good  was  the  Bordeaux  mixture. 
We  lost  probably  3  per  cent  from  this  cause. 

The  last  half  of  July  and  first  part  of  August  we  experienced  wet  weather  in  part  of 
our  territory,  and,  where  drainage  was  poor,  the  ground  was  so  heated  and  became 
so  wet  that  it  scalded  the  roots,  retarding  the  growth  and  in  extreme  cases  rotting 
the  root.  The  leaf  spot  I  think  is  caused  by  the  conditions  of  the  soil,  partly  drain- 
age, and  partly  from  ingredients  of  soil.  Hoping  you  will  find  this  information 
satisfactory, 

I  am,  yours,  truly,  C.  S.  Bender, 

Agriculturist  for  the  Kalamazoo  Beet  Sugar  Company. 


Alma  Sugar  Company, 
Alma,  Mich.,  September  26,  1900. 
Replying  to  yours  of  the  24th  instant,  I  will  say  that  we  have  not  as  yet  had  any 
experience  with  the  root  blight  to  which  you  refer;   consequently  we  can  not  give 
you  any  information  bearing  on  the  subject. 

Yours,  respectfully,  Alma  Sugar  Co., 

Per  F.  R.  Hathaway, 

General  Manager. 


PROGRESS    OF    BEET-SUGAR    INDUSTRY,    1900.  V>5 

Holland  Sugar  Company, 
Holland,  Mich.,  September  26,  1900. 
Dear  Sir:  Referring  to  y<mr  favor  of  September  24,  we  will  say  that   we  have 
examined  our  beet  fields  somewhat  during  the  latter  part  of  the  summerforthis  root 

blight  and  have  found  but  little  of  it.  A  large  percentage  of  our  beets  have  been 
sown  this  year  on  low  land,  and  we  have  had  a  very  wet  season,  so  that  there  is  con- 
siderable rot  on  this  lowest  land,  but  it  does  not  affect  the  beet  in  the  same  way  as 
this  root  blight  seems  to,  so  we  call  it  simply  ordinary  rot.  What  root  IV.:  lit  we 
have  found  has  been  largely  on  the  higher  land,  and  especially  on  the  light  gravelly 
soil.  We  have  had.  however,  a  few  eases  on  the  lower  land.  Some  places  where  it 
has  started  on  the  row  it  seems  to  follow  right  along,  taking  every  beet.  We  have 
sent  some  samples  to  Washington  for  analysis,  and  will  gladly  furnish  samples  to 
our  own  experiment  station  at  Lansing.  The  blight  does  not  seem  to  be  at  all  serious 
in  this  section. 

Very  respectfully,  Holland  Sugar  Co., 

C.  M.  McLean,  Managt  r. 
Per  S. 


January  29,  1901. 
Our  beets  this  past  season  were  damaged  very  little  by  any  disease.  There  was 
only  here  and  there  a  field  in  which  we  found  anything  that  might  come  under  the 
head  of  "beet  blight,"  and  no  field  was  seriously  injured.  The  traces  we  found  in 
nearly  every  case  were  on  high  ground,  usually  in  poor  soil.  Here  in  an  advanced 
case  the  leaves  would  lie  entirely  gone  save  for  a  dark  mark  on  the  ground  where 
they  had  lain;  the  loot  would  retain  nearly  or  quite  its  full  size,  but  would  have 
left  only  what  might  be  called  the  fibrous  framework,  dry,  brownish  in  color,  brittle, 
and,  of  course,  entirely  lifeless.  In  some  instances  the  disease  would  appear  to 
follow  up  the  row  from  beet  to  beet,  taking  every  root  for  several  rods. 
We  regret  that  we  can  not  give  you  more  specific  data. 

Yours,  very  respectfully,  Holland  Sugar  Co., 

C.  M.  McLean,  Manager. 


The  Wolverine  Sugar  Company, 
Benton  Harbor,  Mich..  September  26,  1U00. 

Dear  Sir:  We  have  received  yours  of  24th,  and  in  reply  will  say  that  we  expe- 
rienced a  difficulty  in  our  beet  patches  this  year  which  corresponds  in  most  important 
particulars  to  the  ones  you  describe  in  your  letter.  In  fact,  it  is  so  prevalent  in  our 
territory  that  it  is  hard  to  rind  any  patches  that  are  not  more  or  less  affected. 

The  principal  difference  between  the  trouble  as  it  has  appeared  with  us  and  your 
description  seems  to  be  that  we  do  not  find  the  roots  affected  by  any  apparent  disease. 
The  whole  exhibition  of  abnormal  appearance  seems,  so  far  as  we  are  able  to  judge, 
to  be  in  top  or  leave-. 

I  send  you  by  this  mail  a  number  of  the  leaves  as  they  appear  at  different  stages 
during  the  progress  of  the  difficulty.  It  appeared  first  about  the  last  of  July  or  first 
of  August  and  on  the  patches  that  were  growing  on  the  lowest  ground,  and  has 
gradually  increased  until,  as  I  said  before,  there  are  very  few  of  our  patches  that  are 
not  more  or  less  affected. 

We  were  at  first  inclined  to  think  that  it  was  caused  by  very  heavy  rains,  foil.. wed 
by  very  hot  sunshine  before  the  patch  had  any  time  to  dry  on.  and  it  is  still 
undoubtedly  true  that  the  low  patches  that  were  subject  to  these  conditions  are  the 
ones  that  were  affected  the  worst. 
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The  difficulty,  however,  varies  from  your  description  in  the  fact  that  there  seems 
to  be  practically  no  rotting  at  the  root.  Beets  that  have  been  affected  with  this 
difficulty  for  two  months,  when  pulled  from  the  ground  and  the  tops  cut  off  are 
apparently  as  healthy  and  good-looking  beets  as  we  had  last  year.  They  are, 
however,  abnormally  low  in  polarization,  showing  a  sugar  percentage  in  the  juice  of 
between  11  and  12;  the  factor  is  apparently  very  high,  showing  in  two  series  of  tests 
within  the  last  two  days  of  94  and  95  and  96  and  97,  respectively. 

When  the  difficulty  has  reached  its  ultimate  conclusion,  in  such  cases,  where  there 
has  been  no  new  growth  of  leaves,  the  beet  when  pulled  up  looks  like  one  that  has 
been  allowed  to  lie  two  or  three  weeks  and  become  very  much  dried  up.  There  is 
in  quite  a  number  of  the  specimens  which  we  have  tested  recently  a  large  amount  of 
invert  sugar,  amounting  in  some  cases  to  nearly  4  per  cent.  We  are  unable  to  say 
that  this  difficulty  has  appeared  with  more  frequency  on  fields  where  beets  were 
grown  last  year,  having  appeared  first'  on  a  field  where  there  were  no  beets  last  year, 
but  where  the  ground  was  very  low,  and  where  the  conditions  described  before  in 
this  letter  prevailed  to  a  large  extent,  In  another  instance,  where  we  have  c  piece 
of  154  acres,  100  of  which  was  in  beets  last  year,  the  disease  appeared  first,  and  just 
as  badly  on  the  new  part,  but  extended  at  once  and  very  rapidly  to  all  parts  of  the 
field.  This  latter  piece,  upon  which  it  is  impossible  to  find  a  single  beet  which  is  not 
affected,  does  not  show  the  slightest  appearance  of  any  abnormal  condition  of  the 
root,  but  they  only  test  about  9  per  cent  in  the  juice,  and  do  not  seem  to  have 
gained  anything  in  sugar  in  the  last  three  weeks.  They  have  gained  in  appearance, 
the  tops  growing  larger  until  at  the  present  time  each  beet  has  probably  8  or  10 
green  leaves.  These  leaves  are  healthy,  but  are  small.  The  crown  of  the  beet  dur- 
ing the  progress  of  the  difficulty  becomes  very  much  elongated  until  in  some  instances 
the  crown  will  compose  nearly  one-half  of  the  beet.  We  have  supposed  that  this 
condition  was  caused  by  the  continuous  growth  of  new  leaves. 

You  will  of  course  notice  the  characteristic  spotted  appearance  which  shows  itself 
on  every  one  of  the  beets  more  or  less  affected. 

In  a  general  way,  our  opinion  would  be  that  the  earlier  planted  pieces  are  affected 
the  worst.  This  covers  all  that  our  observation  has  enabled  us  to  learn.  If  there 
are  any  questions  aside  from  this  that  you  would  like  to  ask,  please  do  so  without 
hesitation,  as  we  should  be  very  glad  to  act  in  conjunction  with  you,  and  also  with 
the  various  experiment  stations,  just  as  far  as  we  can. 
Yours,  very  truly, 

The  Wolverine  Sugar  Co., 
H.  C.  Rockwell,  Secretary. 

Trouble  in  Nebraska. 

Standard  Beet  Sugar  Company, 

Ames,  Nebr.,  September  26,  1900. 

Your  valued  favor  of  the  24th  instant  is  duly  received. 

We  have  had  a  good  deal  of  trouble  with  root  blight  in  our  beet  crop  this  season, 
it  being  our  first  experience  with  the  disease,  and  there  are  naturally  a  good  many 
different  opinions  among  beet  growers  as  to  its  cause,  etc.  The  disease  in  our  fields 
was  first  noticed  during  the  latter  part  of  July,  our  attention  being  attracted  by  the 
leaves  of  plants  that  were  apparently  healthy  falling  down  flat  on  the  ground,  and 
the  plant  afterwards  sending  out  little  curly  leaves.  On  pulling  beets  affected  in  this 
way  and  cutting  them  open  it  was  found  that  there  were  dark  rings  all  through  the 
root,  which  seemed  to  be  brittle  and  woody.  A  small  percentage  of  beets  was  affected 
in  this  way  at  the  time,  but  it  seemed  to  gradually  spread  throughout  the  early  part 
of  August,  and  leaf  spot  also  made  its  appearance  in  a  great  many  of  the  fields  at  the 
same  time.     During  the  latter  part  of  August  a  good  many  fields  of  early-planted 
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beets  were  quite  badly  affected  with  leaf  spot,  and  at  this  time  we  had  a  period  of 
extremely  hot  damp  weather,  and  the  foliage  of  the  beets  on  fields  affected  as  above 
described  turned  black  and  died,  leaving  the  leaf  stems  standing.  In  most  of  the 
fields  affected  in  this  way  a  large  percentage  of  the  beets  put  out  new  and  natural 
leaves,  while  a  small  percentage  of  the  balance  sent  up  the  curly  leaf,  indicating  the 
root  rot,  and  the  remainder  developed  the  crown  rot,  the  leaf  stems  turning  black 
and  rotting  down  to  the  beet,  which  in  turn  became  affected.  Our  los*  in  tonnage 
from  this  cause,  however,  is  not  heavy — in  fact,  we  hardly  think  our  iotal  loss  of 
tonnage  from  root  rot,  leaf  spot,  etc.,  will  be  as  high  as  10  per  cent. 

Since  the  1st  of  September  we  have  had  heavy  and  frequent  rains,  with  cooler 
weather,  and  the  crop  has  wonderfully  recuperated.  Plants  that  lost  their  foliage 
and  were  not  affected  with  the  root  rot  have  grown  new  tops  and  are  gradually 
coming  up  in  sugar,  while  some  that  are  affected  have  sent  out  side  rootlets  that  are 
keeping  the  beet  alive,  though  the  point  of  the  tap  root  has  decayed,  but  the  sugar 
content  of  such  beets  is  in  every  case  low. 

The  consensus  of  opinion  here  seems  to  be  that  the  very  hot  damp  weather,  coming 
at  a  time  when  beets  had  been  suffering  for  moisture,  was  largely  responsible  for  the 
trouble.  Since  the  weather  has  turned  cooler  it  has  stopped  the  spread  of  both  leaf 
spot  and  root  rot,  which  we  consider  two  separate  diseases.  We  have  experimented 
largely  with  Bordeaux  mixture  to  prevent  the  spread  of  leaf  spot,  but  with  very  little 
apparent  success,  and  we  have  concluded  that  rotation  of  crops  is  the  best  kind  of  a 
preventive,  using  lime  as  a  fertilizer  wherever  practicable. 

AVhile  leaf  spot,  according  to  the  best  authorities,  can  be  transmitted  to  a  crop  of 
the  same  family,  following  a  beet  crop  that  is  affected  with  it,  yet  we  have  concluded 
that  it  is  largely  caused  by  the  climatic  conditions,  as  we  have  had  fields  affected 
with  it  this  year  that  were  at  least  50  miles  from  any  point  where  sugar  beets  had 
been  grown  before. 

We  will  be  very  glad  to  cooperate  in  every  way  we  can  with  the  State  experiment 
station  in  any  investigations  they  may  wish  to  make. 

Yours,  very  truly,  Standard  Beet  Sugar  Co., 

Per  H.  Scilley. 


January  9,  1901. 
Referring  to  the  matter  of  diseases  of  beets,  I  am  satisfied  that  we  had  three  dis- 
tinct diseases  here  last  season,  which  I  would  class  as  followrs: 

(1)  Crown  rot,  which  always  exists  to  a  limited  extent,  and  with  which  we  are  all 
familiar.  We  can  control  this  by  pulling  and  burning  or  destroying  any  beets  we 
find  affected,  thus  preventing  the  spread  of  the  disease. 

(2)  Leaf  blight,  called  by  botanists  "Phyllosticta." 

(3)  Leaf  spot,  called  by  botanists  "  Cercospora. " 

The  leaf  blight  and  leaf  spot  first  made  their  appearance  in  our  fields  during  the 
latter  part  of  July,  after  an  extended  dry  hot  period,  followed  by  moderately  heavy 
rains. 

LEAF   BLIGHT. 

Our  attention  was  first  called  to  the  "  leaf  blight  "  by  the  leaves  wilting,  falling  flat 
on  the  ground  and  dying,  the  beet  afterwards  in  some  cases  sending  up  little  curly 
leaves,  which  we  found  indicated  an  unhealthy  condition  of  the  root.  On  cutting  such 
beets  open  we  found  dark  circular  rings  all  through  them;  they  were  also  brittle  and 
contained  much  less  juice  than  those  that  were  not  affected.  In  some  cases  the 
leaves  came  out  in  their  natural  shape  again,  but  in  growing  the  new  leaves  the  crown 
became  elongated,  and  in  a  great  many  cases  hollow.     In  other  instances  the  crown 
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rot  developed,  causing  considerable  loss,  and  almost  every  field  affected  failed  to 
develop  a  satisfactory  sugar  content. 

We  believe  that  the  disease  developed  on  account  of  the  growth  of  the  beet  being 
seriously  checked  by  the  dry  hot  weather  before  referred  to,  causing  the  beets  to 
start  to  ripen  prematurely;  then  when  the  moisture  came  they  started  a  new  growth. 
The  weather  at  this  time  was  extremely  hot,  and  the  disease  developed  in  about 
three  days.  Its  rapid  development  was  doubtless  materially  aided  by  the  physical 
condition  of  the  soil,  which  owing  to  wet  weather  during  the  preparation  of  the  seed 
bed  was  in  a  great  many  cases  improperly  pulverized  and  packed. 

Another  reason  why  we  take  the  above  position  as  to  the  cause  of  the  disease  is 
that  late-planted  beets  that  had  not  reached  such  an  advanced  stage  of  growth  were 
not  affected  at  all,  though  in  a  great  many  instances  they  were  in  the  same  field  as 
those  that  were. 

LEAF   SPOT. 

Leaf  spot  is  a  fungous  disease  often  described  in  experiment  station  bulletins,  and 
appeared  in  our  fields  as  above  stated,  about  the  same  time  as  the  leaf  blight.  It 
started  in  some  fields  where  beets  had  been  grown  the  previous  year  and  had  been 
affected  with  the  same  disase.  This  first  appeared  in  little  brown  spots  on  the 
leaves,  which  quickly  spread,  killing  the  leaves,  and  causing  the  beet  to  devote  its 
whole  efforts  to  the  growth  of  new  leaves.  The  fresh  leaves  in  turn  became  affected, 
the  result  being  long,  hollow  crowns,  small  roots  and  a  poor  sugar  content,  The  dis- 
ease after  first  making  its  appearance  spread  very  rapidly,  until  the  greater  part  of 
our  acreage  was  more  or  less  affected.  We  tried  to  prevent  its  spread  by  spraying 
with  Bordeaux  mixture,  but  without  much  apparent  success. 

It  is  pretty  hard  to  estimate  the  damage  to  the  crop,  but  in  a  rough  way  I  should 
say  that  we  suffered  a  loss  of  15  per  cent  in  tonnage  and  3J  per  cent  in  sugar  content. 

We  attribute  the  cause  of  leaf  spot  largely  to  the  fact  that  beets  were  planted  a 
second  time  on  the  same  land,  the  first  crop  having  been  affected  with  the  leaf  spot, 
and  the  germs  or  spores  having  lived  over  in  the  ground.  We  also  think  the  cli- 
matic conditions  were  very  favorable  to  its  development,  In  some  cases  we  thought 
it  might  be  introduced  in  the  seed,  as  it  made  its  appearance  in  isolated  districts 
where  a  beet  crop  had  not  been  grown  before. 

Yours,  very  truly,  Standard  Beet  Sugar  Co., 

Per  H.  Scilley,  Agriculturist. 


American  Beet  Sugar  Company, 

Grand  Island,  Nebr.,  January  12,  1901. 

Dear  Sir:  Your  favors  of  September  24  and  December  24  were  duly  received.  In 
relation  to  the  question  as  to  root  blight,  will  say  that  it  appeared  during  the  latter 
part  of  July  and  early  in  August,  when  the  weather  was  very  hot  and  dry.  The 
leaves  would  wilt  and  in  a  few  days  entirely  dry  up.  Sometimes  the  root  would  rot, 
followed  by  the  leaves  falling  off.  In  other  cases  the  root  would  dry  up  and  get 
woody,  with  the  dark  circles  running  all  through  it.  New  leaves,  curled  inward, 
would  put  out  from  the  crown  but  eventually  die  off.  Very  little  of  this  sickness 
appeared  in  the  late  plantings.  In  all  cases  except  where  there  was  a  good  close 
stand  it  spread  very  fast.     It  destroyed  about  20  per  cent  of  our  crop. 

So  many  different  opinions  have  been  given  by  European  professors  and  directors 
of  agricultural  experiment  stations  in  this  country  that  no  specific  decision  as  to 
cause  has  been  arrived  at.  Beets  grown  from  seed  that  had  been  treated  with  blue- 
stone  solution  were  affected  the  same  as  those  from  seed  not  so  treated.  I  am  of  the 
opinion  that  climatic  conditions,  soil,  and  cultivation  have  a  good  deal  to  do  with 
keeping  it  down.     I  would  say  that  in  this  State  where  we  had  irrigated  fields  with 
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a  regular  supply  of  water,  or  where  subirrigation  was  obtainable,  there  were  very 
few  roots  affected  thereby.  In  Anton  StifhVs  book,  "Die  Krankheiten  der  Zucher- 
rube,"  Professor    Sorauer  is  emphatic  in  stating  that  the  best    preventive  in  hie 

opinion  is  thorough  irrigation,  and  this  we  proved  to  be  the  case  in  Nebraska  last 
year. 

Very  truly.  Henry  S.  Ferrar,  Manager. 

Blight  of  Beets  in  New  York. 

blnghamton  beet  sugab  company, 

Binghamton,  X.  Y..  September  27,  1900. 
Pear  Sir:  Your  letter  to  the  Binghamton.  Beet  Sugar  Company  was  laid  before 
me.     I  take  pleasure  in  sending  what  information  I  can  regarding  the  disease  yon 

write  of.  The  following  is  an  extract  translated  from  Dr.  R.  Buerstenbinder's  Zuck- 
errube  (sugar  beet  I.  He  i>  a  well-known  German  authority  on  the  sugar  beet.  On 
page  235-23H.  edition  of  1896,  he  says: 

The  beet  rot  is  caused  by  a  fungus  called  Rhizoctonia  violacea.  The  diseased  beets 
have  a  withered  appearance,  though  at  times  the  leaves  are  healthy  while  the  roots 
are  affected,  also  vice  versa.  When  the  leaves  are  affected,  they  die  off  and  become 
a  1  >rownish-l  »la<k  color.  When  the  root  is  affected,  you  will  notice  on  the  ends  of  the 
smaller  routs  smooth  brown  or  violet  spots,  which  gradually  spread  over  the  whole 
beet.  As  tlie  spots  spread  the  beet  rots.  The  spots  are  called  forth  by  the  uniting 
of  long  twisted  violet-colored  fungous  threads  and  the  outside  skin  of  the  beet,  some 
of  the  threads  forcing  themselves  into  the  beet  ami  causing  the  same  to  rot.  This 
disease  is  especially  found  where  the  soil  is  damp  and  undrained  or  when  stable 
manure  has  l3een  used  for  spring  fertilizing. 

Very  recently  a  peculiar  disease  has  threatened  the  crop,  which  is  called  by  Pro- 
fessor  Kuhn  •"cell  rot.'*  This  disease  seems  to  belike  the  potato  sickness.  The 
meat  of  the  beet  becomes  spotted,  black,  and  rotten.  Fungous  mycelium  causes  this, 
and  destroys  the  cells  of  the  beet. 

In  the  last  few  years  a  kind  of  beet  rot  appeared  in  Germany  called  the  dry  rot. 
It  was  noticed  that  on  the  application  of  lime  to  the  fields  the  fungus  also  appeared, 
but  on  the  use  of  the  lime  cake  it  seemed  to  stay  away.     By  using  the  lime  cake  a 
greater  amount  of  lime  was  brought  on  the  fields. 
Very  respectfully, 

A.  AY.  Hoppexstedt, 
Read  Chemist  of  the.  Binghamton  Beet  Sugar  Company. 


<  »(  TOREK    3,    1900. 

Your  letter  inquiring  about  a  root  blight  on  sugar  beets  received.  This  has  not 
been  at  all  serious  with  us  as  yet.  My  attention  has  been  called  to  a  few  pieces 
where  in  spots  there  has  been  a  rot  or  blight,  but  it  has  not  been  serious  enough  to 
affect  the  crop  much.  Two  years  ago,  when  we  had  a  very  dry  July  and  a  very  wet 
August,  we  had  some  instances  of  rot.  but  these  were  not  serious  enough  to  do  any 
great  harm.  The  past  season  has  been  exceedingly  dry,  and  I  have  heard  of  no 
instances  of  rot  in  any  of  the  fields.  We  are  just  commencing  to  harvest,  and  from 
present  indications  the  yield  will  be  very  satisfactory,  considering  the  season. 

We  are  in  close  touch  with  Cornell  University,  and  they  will  do  everything  in 
their  power  to  ferret  out  any  trouble  of  this  kind.  I  have  visited  several  fields  with 
their  representative,  and  in  some  instances  the  Bordeaux  mixture  has  been  applied 
to  see  what  effect  it  would  have  where  the  rot  has  made  its  appearance.  I  hope  we 
may  be  spared  any  pest  of  this  kind  for  some  years  to  come.  If  we  find  any  of  it  in 
our  harvest  would  be  glad  to  report  to  you  any  information  we  may  be  aide  to 
gather  concerning  it. 

Very  truly,  yours,  Binghamton  Beet  Sugab  Company, 

J.  E.  Rogers,  President. 
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No  Blight  in  Washington. 

Washington  State  Sugar  Company, 

Waverly,  Wash.,  Januarys,  1901. 
I  have  not  yet  completed  the  organization  -ef  this  company,  and  can  not  give  you 
as  full  information  as  you  ask  for.  I  do  not  know  anything  about  the  diseases  that 
have  affected  the  beet  root  in  different  parts  of  the  country.  We  have  had  nothing 
like  root  blight,  root  rot,  or  anything  of  that  sort.  Last  summer  was  exceedingly 
dry,  and  we  noticed  on  the  small  roots  on  a  few  of  the  beets  something  like  white 
mold,  but  it  did  not  affect  them  to  any  considerable  extent,  and  I  think  it  was  owing 
to  the  extreme  drought. 

If  anything  of  the  sort  appears  in  the  future,  I  shall  be  glad  to  give  you  all  the 
information  I  can  respecting  same. 

Yours,  truly,  D.  C.  Corbin. 

Serious  Damage  in  New  Mexico. 

The  Pecos  Valley  Beet  Sugar  Company, 

Carlsbad,  N.  Hex.,  October  8,  1900. 

Replying  to  yours  of  the  24th,  I  send  you  herewith  copy  of  a  letter  I  recently  wrote 
to  Mr.  R.  M.  Allen,  of  Nebraska,  touching  upon  the  subject  mentioned  in  your  letter. 
I  also  beg  to  advise  that  this  year  we  planted  a  few  acres  in  beets  for  experimental 
purposes,  and  part  of  it  is  affected  with  root  rot,  and  also  with  leaf  blight.  I  have 
sent  a  number  of  samples  of  our  diseased  beets  to  Newton  B.  Pierce,  pathologist, 
Santa  Ana,  Cal.,  and  have  asked  him  to  send  me  his  report  on  the  same. 

I  am  not  sure  just  what  causes  this  root  rot  or  blight  in  our  country,  because  we 
find  it  on  nearly  every  kind  of  soil  we  have  here,  and  even  where  alfalfa  has  been 
plowed  under,  nor  do  I  see  any  way  to  avoid  it.  We  have  treated  the  root  rot  by 
excessive  irrigation,  by  very  slight  irrigation,  by  deep  and  shallow  cultivation,  but 
the  rot  seems  to  be  about  the  same  on  all  lands,  no  matter  how  treated.  I  can  say 
this,  however,  that  beets  planted  late,  say  in  June,  are  not  affected  to  any  consider- 
able extent,  and  not  nearly  so  much  as  those  planted  early  in  the  spring — in  March, 
April,  and  early  May. 

Yours,  very  truly,  A.  S.  Goetz,  General  Manager. 


January  17,  1901. 
As  you  are  no  doubt  aware,  we  raised  only  about  12  acres  of  beets  the  past  season, 
and  these  were  grown  for  experimental  purposes.  Even  on  the  12  acres  we  had  the 
same  trouble  that  we  had  the  previous  years.  We  term  the  disease  the  black  root 
rot,  and  not  the  "root  blight,"  as  so  many  seem  inclined  to  call  it.  Our  beets  are 
put  into  the  ground,  germinate  perfectly,  and  grow  well  until  they  are  about  two  or 
three  months  old,  then  the  black  root  rot  affects  them,  commencing  on  the  tips  of 
the  roots  and  gradually  working  around  the  beet  until  almost  the  entire  beet  is 
affected.  The  leaf  growth  dies  down  and  almost  wilts  completely.  In  many  cases  the 
top  portion  of  the  beet  lives  and  throws  out  new  leaf  growth  in  the  fall  of  the  year, 
and,  while  this  top  portion  has  a  satisfactory  percentage  of  sugar  and  a  good  purity, 
the  rot  so  diminishes  the  tonnage  that  in  many  damaged  fields  it  will  not  pay  to 
harvest  them.  We  have  tried  all  methods  of  cultivation  and  irrigation  without  any 
effect,  and  are  at  a  loss  to  state  the  absolute  reason  for  this  disease.  It  may  be  that 
our  soil  is  lacking  in  nitrogen  and  is  very  strong  in  mineral  substance.  However, 
on  all  alfalfa  lands  and  on  lands  that  have  been  heavily  manured  by  sheep,  both  of 
which  put  considerable  nitrogen  in  the  soil,  we  have  had  the  same  conditions.  .  .  . 
We  did  not  run  this  past  season,  so  can  not  fill  out  your  blank. 
Yours,  very  truly, 

Pecos  Valley  Beet  Sugar  Company. 
Per  Christian. 
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Report  from  an  Ohio  Factory. 

The  Continental  Sugar  Company. 

Fremont,  Ohio,  October  2,  1900. 

Your  inquiry  regarding  root  blight  at  this  point  has  been  received,  and  at  the  same 
time  I  received  a  request  on  the  same  subject  from  the  director  of  the  experiment 
station  at  Wooster,  Ohio.  I  inclose  you  herewith  my  observations  on  the  trouble 
which  we  had  here  this  season  with  leaf  blight,  but  as  far  as  the  root  trouble  you 
speak  of  is  concerned,  we  have  had  none  of  it  here  this  season  which  has  come  under 
my  observation.  Occasionally  we  have  found  rotted  beets,  but  no  more  so  than  is 
customary  under  ordinary  circumstances,  and  there  has  been  no  distinctive  or  wide- 
spread disease  of  the  character  you  mention. 

Aly  opinion  is  that  every  farmer  should  thoroughly  and  carefully  spray  his  beets 
from  two  to  four  times  in  the  season,  and  I  think  that  by  doing  this  he  would  save 
himself  much  trouble  and  loss  from  insects  and  diseases.  My  idea  would  be  to  spray 
the  crop  as  soon  as  the  leaves  begin  to  appear  with  Bordeaux  mixture  and  some 
arsenical  poison.  The  strength,  of  course,  would  have  to  be  regulated  to  the  require- 
ments of  the  young  and  tender  plant.  This  preliminary  spraying  would,  I  think,  be 
of  assistance  at  that  time,  and  I  would  then  suggest  spraying  again  soon  after  the 
beets  were  thinned  and  also  twice  during  the  month  of  July. 

This  matter  of  spraying  need  not  excite  the  farmer  nor  cause  him  apprehension  as 
to  the  matter  of  expense,  as  it  can  be  very  easily,  rapidly,  and  cheaply  done,  and  it 
is  my  belief  that  it  would  materially  decrease  injury  from  disease  and  insects. 

Referring  to  the  request  for  observations  at  this  point  touching  sugar  beets  grown 
here  and  afflicted  with  what  has  been  called  the  root  blight,  the  writer  would  state 
that  during  the  early  part  of  the  season,  when  the  roots  were  still  threadlike,  there 
was  prevalent  in  some  fields  a  blackening  of  the  outer  covering  of  the  root.  The 
main  artery  of  the  beet  retained  a  white  silverlike  appearance  after  the  black  outer 
part  had  been  scraped  off,  and  it  was  not  long  before  the  root  shed  this  black  outer 
skin  and  went  vigorously  ahead  with  its  normal  growth.  I  have  noted  this  same 
condition  in  Colorado  and  Utah,  and  do  not  consider  it  at  all  serious,  for,  as  far  as 
my  observations  have  extended,  the  beets  always  do  well  after  the  shedding  of  the 
outer  skin. 

As  the  season  advanced  here  we  noted  about  the  latter  part  of  July  that  in  some 
cases  an  inch  or  two  of  the  end  of  the  taproot  became  very  dark,  tough,  and  woody. 
We  found  this  condition  to  exist  in  a  good  many  beets  which  we  pulled  out  at  that 
time,  but  since  then  we  have  seen  nothing  further  of  it,  and  out  of  over  1,000  sam- 
ples which  we  have  taken  during  the  last  thirty  days  we  have  not  found  one-half  of 
1  per  cent  affected  in  this  way.  As  far  as  the  so-called  root  blight  which  destroys 
the  entire  beet  is  concerned,  we  can  say  without  hesitation  that  we  have  not  been 
affected  with  it  in  this  locality  this  season;  but  there  appeared  about  the  latter  part 
of  July  and  the  early  part  of  August,  immediately  following  heavy  rains  succeeded 
by  extremely  hot  moist  days,  a  leaf  disease  which,  for  want  of  a  better  name,  we 
have  called  leaf  blight. 

This  disease  first  appeared  as  brown  spots  on  the  large  and  older  leaves.  Gradu- 
ally after  these  spots  had  appeared  other  spots  seemed  to  come  on  the  outer  ed ges 
of  the  same  leaves,  and  the  edges  began  to  curl  and  turn  brown,  until  finally  the 
whole  leaf  in  many  cases  became  brown  and  dried,  having  the  appearance  of  dried 
tobacco,  and,  on  picking  one  of  these  leaves  and  rubbing  it  in  the  hand,  it  would 
crumble  and  break  down  into  a  dust  very  rapidly. 

This  trouble  appeared  in  nearly  every  field  to  a  greater  or  less  extent.  Where 
it  was  the  worst,  the  outer  leaves  of  the  plant,  which  had  been  large  and  vigorous, 
disappeared  entirely.  In  one  case  especially,  where,  from  the  luxuriant  growth  of 
the  foliage,  it  had  been  almost  impossible  by  a  casual  glance  to  distinguish  the  rows, 
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the  appearance  of  the  field  changed  within  a  period  of  two  weeks  so  that  no  more 
foliage  was  apparent  than  could  have  been  seen  in  the  latter  part  of  June.  The  dis- 
ease did  not  appear  to  attack  the  younger  leaves  in  the  center.  These  seemed  to 
continue  their  growth,  new,  ones  being  put  out  from  the  center  of  the  plant  again, 
and  by  the  latter  part  of  September  this  same  field  had  nearly  recovered  the  appear- 
ance which  it  had  before  being  attacked  by  the  disease. 

The  disease  appeared  to  run  its  course  in  from  four  to  six  weeks,  beginning  about 
the  20th  to  25th  of  July  and  ending  the  latter  part  of  August  and  first  of  September. 

In  a  few  exceptional  cases  the  disease  entirely  destroyed  the  leaves,  and,  where 
this  occured,  rotting  and  decay  of  the  beet  set  in,  and  total  destruction  of  the  root 
ensued,  but  the  disease  progressed  from  the  crown  downward  and  not  from  the  tap- 
root upward.  Careful  examination  and  experiments  went  to  show  that  this  disease 
of  the  leaves  at  the  time  caused  a  decided  lowering  in  the  sugar  content  and  a  large 
decrease  in  the  purity,  but  since  the  1st  of  September  the  increase  in  both  sugar  and 
purity  has  been  very  satisfactory ;  and  to-day  fields  that  were  badly  affected  by  this 
leaf  blight  seem  to  average  as  well  in  sugar  and  purity  as  those  in  which  the  disease 
only  appeared  to  a  very  slight  extent.  An  especially  notable  thing  in  regard  to  this 
leaf  blight  was  that  it  attacked  the  older  and  coarser  leaves,  and  left  the  young  and 
tender  leaves  in  the  center  of  the  beet  practically  untouched.  Nor  did  it  appear  to 
attack,  to  any  appreciable  extent,  very  late-planted  beets. 

After  the  disease  was  discovered  and  it  was  noted  that  it  was  doing  considerable 
harm,  it  was  too  late,  and  for  other  reasons  it  was  impracticable,  to  make  any 
thorough  experiments  with  regard  to  a  remedy.  The  Ohio  State  entomologist  visited 
us,  examined  the  fields  carefully,  and  gave  as  his  opinion  at  the  time  that  it  was  a 
fungous  growth  which  had  made  good  progress  under  favorable  weather  conditions 
of  much  moisture  followed  by  hot  and  sultry  weather. 

The  writer  has,  within  the  last  few  days,  seen  in  a  German  publication  a  colored 
plate  showing  this  exact  condition  of  the  leaf,  but  has  not  had  time  as  yet  to  trans- 
late the  text  and  learn  what  they  have  to  say  regarding  it. 
Respectfully, 

Continental  Sugar  Co., 
Per  C.  E.  Mitchell. 

Report  from  American  Beet-sugar  Company. 

Office  of  American  Beet-sugar  Company, 

New  York,  N.  Y.,  March  10,  1901. 

At  Grand  Island,  Nebr.,  the  disease  appeared  the  latter  part  of  July  and  early  in 
August,     The  tonnage  of  beets  was  reduced  from  1  to  2  tons  per  acre. 

The  leaves  would  wilt  and  in  a  few  days  entirely  dry  up.  Sometimes  the  root 
would  rot,  followed  by  the  leaves  falling  off.  Other  times  the  root  would  dry  up 
and  get  woody,  with  the  dark  circles  running  all  through  it.  New  leaves,  curled 
inward,  would  put  out  from  the  crown,  but  eventually  nearly  all  would  die  off. 
Very  little  of  the  sickness  appeared  in  the  late  planting.  In  all  cases,  except  where 
there  was  a  good  close  stand,  it  spread  very  fast. 

So  many  different  opinions  have  been  given  by  European  professors  and  directors 
of  agricultural  stations  in  this  country,  that  so  far  no  specific  decision  as  to  the  cause 
has  been  arrived  at,  so  far  as  I  know.  Beets  grown  from  seed  that  had  been  treated 
with  bluestone  solution  were  ahected  the  same  as  seed  not  so  treated.  I  am  of  the 
opinion  that  climatic  conditions,  soil,  a  good  stand,  and  cultivation  have  a  good  deal 
to  do  with  keeping  it  down.  I  would  say  that  in  this  State,  where  we  had  irrigated 
fields  with  a  regular  supply  of  water,  or  where  subirrigation  was  obtainable,  there 
were  very  few  affected  roots.  In  Anton  Stiffs  book,  "Die  Krankheiten  der  Zuck- 
erriibe,"  Professor  Sarauer  is  emphatic  in  stating  that  the  best  preventive,  in  his 
opinion,  is  through  irrigation,  and  from  personal  experience  I  have  proven  this  to 
be  the  case  in  Nebraska  last  season. 
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At  Norfolk,  Xehr.,  the  disease  appeared  the  latter  part  of  July.  The  season  had 
been  dry,  and  when  it  did  finally  rain  it  was  immediately  followed  by  very  hot 
weather.  The  previous  winter  had  been  dry,  so  the  ground  was  not  in  good  condi- 
tion in  the  spring.  It  was  first  noticed  by  the  leaves  being  affected.  However, 
when  beets  were  pulled  the  dark  rings  could  also  be  seen  in  the  root.  Some  of  the 
beets  were  affected  to  such  an  extent  that  they  rotted  in  the  ground.  All  fields  were 
affected  more  or  less,  and  all  beets  in  the  field  lost  their  leaves,  part  of  them  recov- 
ering to  a  eertain  extent. 

A  few  fields  were  damaged  to  the  extent  of  50  to  60  per  cent.  In  general  our  ton- 
nage was  reduced  from  1  to  2  tons  per  acre. 

In  my  opinion  the  trouble  was  caused  by  unfavorable  soil  and  climatic  conditions. 

At  our  factory  at  Chino,  Cal.,  the  season  of  1899  was  very  dry.  The  disease 
appeared  about  six  weeks  or  two  months  after  planting,  and  progressed  rather  fast 
on  those  affected.  The  beet  stopped  growing  and  sent  forth  many  side  roots  or  fibers; 
inside  of  the  root  was  woody,  and  the  cells  turned  black.  On  account  of  great 
drought  it  is  impossible  to  tell  what  proportion  of  the  loss  was  due  to  blight  and  what 
to  climatic  conditions. 

At  Oxnard.  Cal.,  the  disease  appeared  at  an  early  age  of  the  plant — shortly  after 
thinning.  The  climate  was  generally  dry.  The  beets  were  grown  principally  on 
land  that  had  become  strongly  alkaline  by  evaporation,  owing  to  lack  of  rain  during 
the  last  three  years.  The  leaves  curled  up,  turned  yellow,  a  gummy  substance 
running  from  the  stems  owing  to  the  breaking  down  or  disintegration  of  the  cell 
fiber.  The  root  stopped  growing,  making  only  thick,  heavy  side  roots.  Upon  cut- 
ting the  root,  the  meat  immediately  turned  black. 

As  the  blight  appeared  only  on  strongly  alkaline  lands,  the  damage  was  hardly 
appreciable  if  the  whole  crop  be  considered. 

The  cause  appeared  to  be  unfavorable  climatic  and  soil  conditions.  Where  the  soil 
was  favorable  and  sufficient  moisture  available,  no  blight  appeared. 

At  our  factory  at  Rockyford,  Colo.,  a  so-called  blight  appeared  sporadically,  but  it 
is  doubtful  if  it  was  really  blight,     The  damage  suffered  was  very  slight. 
Respectfully  yours, 

James  G.  Hamilton, 
Secretary  American  Beet  Sugar  Company. 

Reports  of  Directors  of  State  Experiment  Stations. 

In  my  annual  reports  I  have  always  included  the  results  of  the 
experiments  with  sugar  beets  in  the  various  States  as  reported  by  the 
directors  of  the  experiment  stations.  This  work  is  largely  under 
the  supervision  of  the  directors,  and  I  have  felt  that  a  report  on  the 
progress  of  the  sugar  industry  would  be  incomplete  without  the  results 
and  observations  of  the  experiment  stations. 

Up  to  the  time  of  submitting  this  report  several  of  the  States  that 
have  been  most  active  in  prosecuting  the  investigation  have  failed  to 
make  response  to  my  letter  asking  for  these  data.  Those  States  not 
included  in  the  list  of  reports  are  not  represented  for  this  reason. 
Letters  have  been  received  from  some  of  them  stating  that  data  of 
results  are  being  compiled  and  will  be  furnished  as  soon  as  completed, 
but  inasmuch  as  this  report  must  be  published  before  the  close  of  the 
fiscal  year,  June  30,  1901,  reports  from  such  States  will  have  to  be 
omitted  unless  received  some1  time  before  that  date. 
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The  following  are  replies  to  letters  of  inquiry  sent  out  b}r  myself 
calling  for  this  information: 


ARIZONA. 

Report  of  R.  H.  Forbes,  M.  S.,  Director  and  Chemist  of  Experiment  Station,  Tucson, 

Ariz.,  January  11,  1901. 

Replying  to  yours  of  January  7, 1  am  sending  you  our  eleventh  annual  report,  just 
issued,  which  contains  a  digest  of  our  results  with  sugar  beets  for  last  year.  These 
results  are  stated  in  two  different  places,  pages  164  and  185. 

In  interpreting  these  results  I  will  call  your  attention  to  Professor  McClatchie's 
usage  in  relation  to  "available  sugar  per  acre."  He  does  not  state  total  sugar  per 
acre  contained  in  the  beets,  but  deducts  from  total  sugar  per  acre,  as  found  by  mul- 
tiplying tonnage  into  percentage  of  sugar  in  beets,  the  weight  of  soluble  solids  not 
sugar  contained  therein.  On  page  185,  in  order  to  introduce  a  means  of  comparison 
between  my  results  and  his,  I  have  calculated  "available  sugar  per  acre"  by  his 
plan  in  the  last  column.  According  to  your  desire,  therefore,  you  can  use  one  state- 
ment or  the  other,  based  upon  the  data  of  the  report. 

Sugar  beets  were  planted  to  a  limited  extent  in  Arizona  last  year,  chiefly  by  the 
station,  but  also  by  a  few  farmers  on  the  Upper  Gila,  who  found  them  valuable  as 
stock  food.     The  season  was  exceedingly  dry  and  the  beets  suffered  in  consequence. 

There  is  no  factory  agitation  here  and  no  prospect  of  any  factories  being  constructed. 

The  following  statement  prepared  by  Professor  Forbes  is  taken  from  the  report 
referred  to. above: 

Climatic  conditions  having  seemed  favorable  to  beet  culture  on  the  Upper  Gila, 
the  station  undertook  to  extend  its  work  in  this  line  to  this  district.  In  order  that 
the  experiment  might  be  as  conclusive  as  possible,  Mr.  C.  G.  Arney,  trained  to  this 
work  on  the  experimental  farm,  was  put  in  charge  of  the  plots.  The  ground  and 
part  of  the  labor  was  furnished  by  various  public-spirited  citizens  of  Safford,  Thatcher, 
and  Pima.  Various  types  of  soil  were  chosen,  and  plantings  were  made  from  Feb- 
ruary 23  until  late  summer.  The  seven  main  plots  were  of  sufficient  size  to  afford 
acreage  tests  from  time  to  time,  some  of  the  results  being  stated  below.  The  work 
suffered  in  several  instances  from  the  unusual  scarcity  of  irrigating  water  this  year, 
and  the  yields  may  be  considered  less  than  the  average  probability  for  this  region. 

Of  these  plots  Nos.  3  and  8  were  the  only  ones  which  did  not  suffer  seriously  for 
lack  of  water,  and  the  total  sugar  per  acre  contained  (2,267  and  3,361  pounds,  respec- 
tively) is  a  fair  result,  taken  in  connection  with  the  percentages  of  sugar  (15.9  and 
13.7)  and  the  purities  (84.5  and  83).  Owing  to  the  adversity  of  the  season,  it  is 
thought  that  better  results  may  be  secured  by  a  continuance  of  the  work  for  the 
ensuing  year. 

Results  on  Upper  Gila  beet  plots,  planted  February  28  to  March  19,  1900. 


Kind  of  soil. 

Results,  July  2-6,  1900. 

Results,  Aug.  3-13, 1900. 
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1.  Morris,  Lavton 

2.  Brinkerhorf,  Thatcher. 

3.  Hubbard ,  Pima 

4.  Hoopes,  Thatcher 

5.  Zundle,  Thatcher 

7.  Mrs.  Layton,  Thatcher. 

8.  Marshall,  Pima 

Sandy  loam  . . 

Adobe 

Heavy  adobe . 

Sandv  

do 

do 

Silty  loam 

P.  Ct. 

9.9 
12.0 
12.2 
13.8 
14.8 
10.55 
11.0 

75.2 
82.5 
81.8 
79.5 
84.6 
80.2 
78.1 

Tons. 

5.9 

4.86 

4.43 

3.34 

2.9 

4.7 

8.6 

Lbs. 

1,174 

1,169 

1,077 

924 

859 

989 

1,892 

P.ct. 
10.4 
13.6 
15.9 

72.4 
81.6 
84.5 

Tons. 
7.3 
7.38 
7.13 

Lbs. 
1,521 
2,006 
2,267 

Lbs. 

940 
1,554 

1,852 

13.0 
12.3 
13.7 

85.4 
79.5 
83.0 

5.74 

1,491 

1,237 

12.3 

3,361 

2,679 

1  The  "sugar  per  acre "  in  the  above  table  is  total  sugar  per  acre  contained  in  the  beets. 

2  "Available  sugar  per  acre"  is  approximately  that  which  can  be  recovered  in  the  process  of 
manufacture. 
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Report  by  A.  J.  McClatchie,  Agriculturist  of  the  Station,  from  annual  report  of  the 

station  for  1900. 

Experiments  were  conducted  with  sugar  beets  this  year,  mainly  for  the  purpose  of 
testing  methods  of  irrigation,  other  points  in  their  culture  having  been  pretty  well 
settled  by  previous  experiments.  A  sowing  was  made  September  12  in  a  gravelly 
loam,  and  irrigated  at  once,  as  is  necessary  at  this  time  of  year.  The  winter  being 
quite  mild  a  fair  growth  was  made.  Samples  taken  April  2  gave  the  following  results: 
Average  weight  of  beets  dug,  12  ounces;  yield  per  acre,  11.5  tons;  sugar  in  beets,  14.7 
per  cent;  purity  coefficient,  83.3.  These  are  probably  as  good  results  as  could  ordi- 
narily be  expected  from  seed  sown  on  the  earliest  practicable  autumn  date. 

At  the  close  of  the  year  1899  bulletin  31  was  issued  giving  the  result  of  the  year's 
work.  The  averages  from  ten  plats  sown  during  January  and  February,  1899,  were 
as  follows:  Yield  per  acre,  9.75  tons;  per  cent  sugar  in  beets,  15;  purity  coefficient, 
77.7;  available  sugar  per  acre,  2,010  pounds.  The  most  important  of  the  conclusions 
from  the  work  of  the  year  was  that  winter-sown  beets  are  not  benefited,  and  may  be 
injured,  by  early  irrigation,  provided  the  soil  has  been  thoroughly  irrigated  previous 
to  seeding.  The  indications  were  that  the  most  advantageous  time  to  begin  irrigat- 
ing is  when  the  beets  are  two  to  three  months  old. 

A  plat  sown  December  26  and  first  irrigated  April  1  gave  the  following  results: 


June  15 
Julyl.. 
July  11. 
July  30. 


Purity 
coeffi- 
cient. 


88.1 
88.4 
86.0 
84.4 


The  yield  upon  the  latter  date  was  14.5  tons  per  acre,  giving  an  approximate  yield 
of  available  sugar  per  acre  of  4,050  pounds,  the  highest  yield  yet  obtained  from  any 
of  the  experimental  plats  during  the  past  four  years.  This  yield  of  sugar  per  acre 
evidently  remained  about  constant  during  all  of  June  and  July,  the  increase  in  the 
percentage  of  sugar  being  just  about  counterbalanced  by  a  decrease  in  the  purity 
coefficient.  Only  a  tenth  of  an  inch  of  rain  fell  upon  the  plat  from  the  time  of  seed- 
ing until  the  first  irrigation,  over  three  months  later,  during  which  period  they  made 
an  excellent  growth.  This  result  was  accomplished  by  a  thorough  irrigation  of  the 
soil  previous  to  seeding. 

COLORADO. 

Report  by  L.  G.  Carpenter,  Director  of  State  Experiment  Station,   Fort  Collins, 

Colo.,  January  11,  1901. 

In  answer  to  your  inquiry  of  January  7,  regarding  sugar  beets  in  Colorado  during 
the  past  year,  a  general  statement  regarding  the  conditions  of  the  State  during  the 
past  season  and  the  progress  of  the  sugar-beet  industry  will  probably  answer  your 
needs. 

Three  beet-sugar  factories  have  been  in  operation  during  the  past  season:  One  at 
Grand  Junction,  which  began  operations  the  year  before;  one  at  Rockyford,  and 
one  at  Sugar  City — the  last  two  being  in  the  Arkansas  Valley.  The  last  two  have 
had  a  most  excellent  run  this  season.  The  yield  of  beets  has  been  good  and  the 
sugar  content  high.  The  exact  acreage  I  am  unable  to  give,  but  it  has  been  in  the 
neighborhood  of  9,000  acres  for  these  last  two  factories.  The  month  of  April  in  the 
Arkansas  Valley  was  abnormally  wet,  there  being  a  rainfall  of  over  7  inches  as  com- 
pared with  the  previous  average  of  0.89  inches.  During  May  and  June  the  rainfall 
was  very  nearly  the  normal,  and  during  the  subsequent  months  it  was  below  the 
average.  This  gave  good  conditions  for  ripening  and  favored  a  large  content  of 
sugar.  The  average  sugar  content  at  Rockyford  was  nearly  17  per  cent,  some  l)eets 
running  as  high  as  26  per  cent  of  sugar.  The  price  was  based  on  a  sliding  scale,  so 
that  these  beets  brought  $7.67  per  ton. 

As  the  sugar  industry  seems  to  have  been  put  on  a  commercial  basis  the  station 
has  done  less  during  the  past  year  than  previously  in  experimental  work,  and  has 
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grown  very  few  on  the  station  grounds  this  year,  though  it  has  grown  some  by 
cooperation  in  the  State. 

The  town  of  Loveland  is  likely  to  have  a  factory  put  up  this  season.  Contracts  for 
beets  have  been  made  and  the  company  is  prepared  to  erect  the  factory.  Denver  is 
agitating  the  construction  of  one,  and  two  or  three  more  are  planned  in  the  Arkansas 
Valley.  Our  bulletins  42  and  51  give  facts  regarding  tonnage  and  sugar  content  for 
two  years'  trials  in  the  State 

CALIFORNIA. 

Report  by  E.  W.  Hilgard,  Director  of  State  Experiment  Station,  Berkeley,  Cal., 

January  10,  1901. 

In  reply  to  yours  of  January  7,  regarding  the  conditions  of  sugar-beet  culture  in 
this  State,  and  our  experiments,  I  would  state: 

The  crop  conditions  in  this  State  during  the  past  year  have  been  very  unfavorable 
to  the  sugar  beet,  on  account  of  the  exhaustion  of  the  moisture  in  the  lower  layers  of 
the  soil  mass;  and  in  consequence  of  this  the  quantity  was  small,  although  the  quality 
was  high.  The  extent  to  which  the  beet  was  planted  during  the  past  year  was  less 
than  usual,  because  of  the  discouraging  results  of  the  preceding  years.  The  lands 
naturally  moist  have  been  generally  planted,  while  the  higher  lands  have  been 
left  out, 

The  only  places  in  which  the  establishment  of  sugar  factories  have  been  mentioned 
in  the  past  year  have  been  Sacramento  and  Stockton,  but  no  definite  action  has  been 
taken.  Quite  lately  the  subject  has  been  broached  in  the  Perris  Valley,  in  Riverside 
County.  No  factories  will  be  built  during  the  coming  year.  The  factories  already  in 
existence  are  somewhat  anxious  in  regard  to  obtaining  a  proper  supply  of  beets  to 
keep  them  running.  They  are  inclined  to  put  in  beets  on  their  own  land  and  on 
their  own  account,  in  order  not  to  be  subjected  to  the  results  of  the  discouragement 
which  the  neighboring  farmers  are  laboring  under. 

Our  object  in  our  work  with  sugar  beets  during  the  season  of  1900  was  to  test  some 
special  seeds  sent  us  from  Europe,  but  the  results  were  wholly  abnormal  and  are  not 
worth  mentioning.  We  will  probably  make  similar  experiments  at  our  substation 
during  the  coming  season,  but  do  not  think  it  necessary  to  test  the  production  of 
beets  in  various  localities  of  the  State  any  further,  as  the  ground  has  been  well  cov- 
ered by  experiments  made  under  the  initiative  of  the  factories. 

Our  experiments  indicate  an  average  production  of  from  10  to  12  tons  per  acre  in 
good  land;  as  much  as  18  tons  has  repeatedly  been  grown.  The  sugar  content  when 
the  beets  have  been  properly  handled  has  always  been  high,  as  is  indicated  by  the 
fact  that  the  factories  have  placed  their  normal  figure  at  15  per  cent.  In  California 
the  purity  is,  as  a  rule,  higher  than  elsewhere,  ranging  between  85  and  91.  As  to  the 
cost  of  production  and  net  profit  the  several  factories  can  give  the  best  information. 

The  last  three  years  have  been  so  abnormal  in  reference  to  agricultural  production 
in  California  at  large  that  the  discouragement  in  regard  to  beet-sugar  production  is 
not  likely  to  exert  any  permanent  influence  upon  its  pursuit  in  this  State.  In  the 
past  no  such  succession  of  dry  seasons  has  occurred  as  far  as  records  reach,  and  the 
natural  presumption  is  that  it  will  not  again  occur  soon  enough  to  influence  the  pres- 
ent generation  in  the  pursuit  of  the  beet-sugar  industry. 

IDAHO. 

Report  by  S.  Avery,  Chemist  of  State  Experiment  Station,  Moscow,  Idaho,  January 

14,  1901. 

In  accordance  with  your  request  of  the  12th  instant,  I  take  pleasure  in  handing 
you  herewith  a  report  of  the  work  in  sugar-beet  culture  for  the  past  year. 

The  crop  conditions  were  unfavorable  in  those  parts  of  Idaho  which  depend  on 
rainfall.     July  and  August  were  hot  and  dry. 
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The  Department  distributed  about  300  pounds  of  Beed,  without  any  restriction  a-  to 
locality.  Two  frank*  for  mailing  samples  were  sent  to  each  grower  in  the  fall,  but 
comparatively  few  samples  were  received  for  analysis. 

-  :ar  as  I  know,  Payette,  in  Canyon  County,  is  the  only  point  agitating  the  estab- 
lishing of  a  factory. 

The  experimental  work  of  the  station  'luring  1900  was  to  determine  if  a  profitable 
yield  I  with  a  satisfactory  sugar  content  and  purity  could  be  obtained,  so  that  we 
could  advise  farmers  to  grow  beets  for  the  factory  at  Waverly.  Wash.  The  held 
work  was  under  the  charge  of  the  agriculturist.  Professor  French.  The  crop  was 
almost  a  failure. 

The  experiments  on  the  campus  were  under. the  direction  of  the  horticulturist. 
Professor  Huntley.  Certain  plats  were  on  ground  that  had  received  a  heavy  coating 
of  manure  three  years  ago;  part  were  in  a  soil  almost  devoid  of  humus.  In  the  latter 
case  the  results  were  similar  to  those  of  the  held  experiment.  The  plats  which  had 
previously  been  manured  gave  a  very  satisfactory  yield.  The  complete  data  has  not 
been  compiled,  but  will  be  given  later  in  a  station  bulletin. 

My  experience  iii  beet  culture  in  Idaho  is  confined  to  the  past  season,  but  from  a 
careful  study  of  the  records  of  this  station,  from  comparing  conditions  with  those  of 
other  sections,  and  from  a  comparison  of  notes  with  the  horticulturist  and  agricul- 
tural. I  offer  the  following  opinions  on  the  possibilities  of  beet  culture  in  Idaho:  i  lj 
Beets  of  high  sugar  content  and  purity  can  be  raised  in  all  the  agricultural  sections; 
|  2  in  the  parts  -  >f  the  State  depending  on  rainfall,  there  will  be  difficulty  in  securing  a 
satisfactory  yield  except  in  abnormally  wet  seasons,  especially  during  July;  (3)  the 
higher  irrigated  portions  of  the  State  may  have  to  contend  with  an  occasional  abnor- 
mally cold  season;  4  I  Bee  no  reason  why  the  lower  irrigated  parts,  such  as  Wash- 
ington, Canyon,  and  Ada  counties,  should  not  be  nest  admirably  adapted  to  the  cul- 
ture of  the  sugar  beet,  and  I  trust  that  the  extensive  experiment  planned  for  Payette 
and  vicinity  may  be  successful  in  all  respects. 

A  number  of  farmers  raised  beets  in  Idaho  under  contract  with  the  Waverly  sugar 
factory.  Mr.  Paul  Leuschel,  Moscow,  Idaho,  had  charge  of  the  contracts.  He  can 
doubtless  furnish  exact  figures.  Those  farmers  that  I  have  talked  with  report  that 
they  received  pay  for  beets  of  about  16  per  cent  sugar  and  for  3  to  4  tons  per  acre. 

The  results  of  experiments  during  the  season,  except  yield  per  acre,  are  given  in 
the  following  table: 

Results  of  sugar-beet  experiments  in  Idaho,  1900. 


exper-   Variety, 
iment. 


Weight 

Of  beets. 


Sugar 
in 

beet. 


100  Klein*..  14.0 

101    29.0 

102  Klein...  18.9 

108    16.3 

104    18.0 

105a  Yilm.'v.  13.3 

1050  ....do...  16.3 

Klein...  .     _ 

106  ....do...  20.4 

107  ....do...  10.9 

108    do...  25.7 

109a    26.0 

1096    25.2 

110    26.5 

111    5.7 

112    11.6 

113    60.4 

114    20.5 


P.  rt. 

15. 5 
15.6 
16.9 
• 
15.8 
17.3 
16.3 

15.9 
15.9 
18.7 
15.6 
15.  2 

13.  3 
17.9 
16.3 
18.1 

14.1 
16.9 


Sugar 

in 
juice. 


Purity 

coeffi- 
cient. 


Name  of  gn  »wer. 


Locatio 


p.  a,. 

16.3 
16.4 
17.8 

17.7 
16.7 
18.2 

17.2 

16.8 
16.8 
19.7 
16.4 

16.0 

14.0 
17.9 
17.2 
19.1 
14.9 
17.8 


84.0 
82.8 

a   - 

83.5 

^4.4 
89.6 


85.2 

B7    I 


85.8 
83.3 


86.9 
-v. 
88.4 
80.9 
89.0 


do 


Remarks 


W.  A.  Zumhof Moscow 

H.R.Russell do 

J. M. Thompson  ....    Rich 

J.  G.  Jarron Mosc< >\v 

George  Davis Wilford 

W.  A .  Zumhof Mosoi  m 

do do 


do 

H.T.  Coats 

It.  J.  Waite Teakean . . . 

R.  D.  James Ru>-fll 

N.  M.  Hawley MOSCOW  . . 


do do 

D.  Jarrett do 

P.C.Olesen do 

O.O.Hart do 

do do 

J.H.Tyler do 


Average. 


Grown  on  high 

ground. 
Largest  in  crop. 


<  Mlf  red  bt-et  in 
sample. 


Average. 
Wry  large. 


» Kleinwanzlebener. 


b  Yilniorin. 
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Results  of  sugar-beet  experiments  in  Idaho,  1900 — Continued. 


No.  of 
exper- 
iment. 


Variety 


Weight 
of  beets. 


Sugar 

in 
beet. 


Sugar 


Purity 
coeffi- 
cient. 


Name  of  grower. 


Location. 


Remarks. 


Klein. 
...do. 

117  ....do. 

118  ....do. 

119  j....do. 


120 
121 
122 
123 

124 
125 
126 

127 
128 

129 
130 

131 
132 


134 
135 
136 
137 

138 
139 

140 
141 


Vilni  . 
....do. 
....do. 
....do. 

Klein, 
do. 

do. 
do. 

do. 

Vilm  . 

.do. 

.do. 
Klein. 

...do. 
...do. 
Vilm  . 
...do. 
...do. 
Klein. 
...do. 


Qz. 


16.2 

15.9 
5.7 
10.2 
19.7 
20.3 
5.5 
45.4 

19.6 
12.9 
73.2 

8.8 
31.1 
32.3 

4.5 
16.4 
14.7 

14.4 
3.6 
34.8 
11.7 
40.9 
33.5 
25.4 
19.9 
7.6 


P.ct. 
13.7 

18.1 

15.8 
16.8 
14.3 
14.1 
14.2 
15.3 
12.3 

13.6 
16.6 
13.9- 

17.4 
14.3 
15.5 
15.7 
16.1 
15.5 

16.8 
17.2 
13.9 
14.9 
15.2 
16.1 
16.5 
14.7 
21.3 


P.ct. 
14.5 

19.1 

16.7 
17.7 
15.1 
14.9 
15.0 
16.1 
13.0 

14.3 
17.5 
14.7 

18.3 
15.1 
16.3 
16.6 
17.0 
16.4 

17.7 
18.1 
14.7 
15.7 
16.1 
17.1 
17.4 
15.5 
22.5 


91.3 

85.2 
87.6 
83.4 
75.9 
82.4 
84.7 
75.1 


86.2 
80.8 

91.0 
83.9 
86.7 
87.4 
88.5 
85.4 

92.1 
88.7 
82.6 
84.8 
82.9 
89.0 
87.8 
81.5 
85.2 


Station 


.do 


.do. 
.do. 
.do. 

.do. 
.do 
.do. 
.do 

.do 

.do 

.do. 

.do 
.do 
.do 
.do 


....do 

C.J.Edwin  ... 
J.  M.  Garrison 


Moscow  .. 
do.... 


....do 

....do 

Miss  A.Bowman  ... 

Station 

....do 

....do 

....do 


Plat 


Plat 


....do 
....do 
Plat  6. 
....do 
....do 
Platl. 


do... 

....do... 
Plat  38... 

do... 

do... 

Plat  37... 
....do... 
Moscow  . 
Nezperce 


Large  beet;  fer- 
tilized plat. 

Perfect  beets; 
fertilized  plat. 


Medium-sized. 
Do. 

Very  small. 

Largest  in  sam- 
ple. 

Medium-sized 
Do. 

Largest  in  sam- 
ple. 

Small. 

Large. 
Small. 

Medium-sized. 
Largest  in  sam- 
ple.   " 
Medium-sized. 
Small. 
Large. 


Somewhat    des- 
iccated. 


MARYLAND. 

Report  by  H.  J.  Patterson,  Director  State  Experiment  Station,  College  Park,  Md., 

January  14,  1901. 

In  answer  to  your  circular  letter  of  2d  instant,  would  say  that  all  the  information 
which  we  have  in  reference  to  sugar  beets  and  results  with  experiments  as  far  as 
compiled  are  given  in  Bulletin  No.  61  of  this  station,  a  copy  of  which  we  send  you 
by  this  mail. 

There  is  but  little  interest  at  this  time  among  our  farmers  as  to  sugar  beets;  in  fact, 
it  has  been  pretty  well  shown  that  there  are  no  large  areas  in  our  State  adapted 
to  the  growing  of  sugar  beets,  especially  not  enough  to  make  it  desirable  to  put 
up  a  factory. 

MINNESOTA. 

Report  by  W.  M.  Hays,  Agriculturist  of   State  Experiment  Station,  St.  Anthony 
Park,  Minn.,  January  29,  1901. 


Your  letter  of  January  4  to  the  director  of  this  station  is  in  my  hand  for  answer, 
as  our  director  has  gone  to  California  to  spend  the  winter. 

The  crop  conditions  of  the  season  of  1900  were  very  peculiar.  It  was  exceedingly 
dry  during  May  and  June,  and  wet  during  the  remainder  of  the  year.  I  believe  the 
factory  at  St.  Louis  Park  had  about  the  same  acreage  to  draw  upon  as  last  year, 
2,000  acres. 

I  do  not  know  of  any  active  organization  trying  to  establish  a  factory  in  Minnesota 
at  present.  As  you  know,  New  Ulm,  Albert  Lea,  Winona,  and  other  points  have 
"  had  their  latchstring  out."     I  presume  no  new  factory  will  be  built  in  1901. 
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In  variety  tests  at  the  station  the  results  were  as  follows:  Tonnage  per  acre,  15  tons; 
cost  of  production,  $33  per  acre;  sugar  content,  14  per  cent;  coefficient  of  purity,  83. 

MISSOURI. 

Report  by  H.  J.  Waters,  Director  of  State   Experiment  Station,   Columbia,  Mo., 

January  11,  1901. 

Replying  to  your  circular  of  the  2d,  will  say  that  the  results  of  all  of  the  tests  made 
by  the  experiment  station  and  the  United  States  Department  of  Agriculture,  extend- 
ing over  a  number  of  seasons  and  embracing  all  sections  of  the  State,  indicate  that 
Missouri  is  not  well  adapted  to  the  production  of  sugar  beets  containing  a  high  content 
of  sugar  and  with  a  high  degree  of  purity.  Consequently  the  experiment  station  has 
made  no  experiments  along  this  line  during  the  past  two  years,  and  has  no  new  data 
on  this  subject.  There  is  no  agitation  in  this  State  in  regard  to  the  building  of  fac- 
tories or  the  establishment  of  this  industry. 

MONTANA. 

Report  by  F.  W.  Traphagex,  Special  Agent  in  Charge  of  Beet-sugar  Investigations, 
State  Experiment  Station,  Bozeman,  Mont.,  January  18,  1901. 

Director  Fortier  has  handed  your  letter  to  me  for  reply. 

The  conditions  for  the  production  of  sugar  beets,  as  judged  by  the  product,  were 
not  favorable  last  season.  Because  the  seed  was  received  too  late,  there  was  little 
planting  done  in  the  State  last  year. 

A  sample  from  Sunnyside  Stock  Farm,  Cascade  County,  grown  on  alkali  land, 
showed  the  following  results  on  analysis:  Average  weight,  5  ounces;  Brix  degrees, 
22.5;  sugar  in  juice,  15.5  percent;  sugar  in  beet,  14.72  percent;  purity  coefficient,  70. 

Analysis  of  beets  grown  at  the  experiment  station  yielded  the  following  results: 
Average  weight,  6£  ounces;  Brix  degrees,  18;  sugar  in  juice,  14.2  per  cent;  sugar  in 
beet,  13.5  per  cent;  purity  coefficient,  79;  yield  per  acre,  S\  tons. 

Billings,  Bozeman,  and  Miles  City  are  agitating  in  a  somewhat  passive  way  the 
establishment  of  factories.  No  factory  is  in  sight  in  the  near  future.  The  beets  at 
the  station  were  from  the  rotation  plats  and  were  used  in  experimental  pig  feeding 
with  other  food  with  highly  satisfactory  results. 

The  results  of  this  past  season,  taken  as  a  wrhole,  are  among  the  poorest  of  the  sev- 
eral years  of  our  experiment. 

Speaking  of  the  results  of  experiments  covering  several  years  past,  I  feel  safe  in 
saying  that  the  tonnage  can  be  conservatively  placed  at  15  to  20  tons  per  acre,  and 
the  cost  of  production  at  about  $20  per  acre.  A  sugar  content  of  14  per  cent  and  80 
purity  can  be  maintained.  Additional  information  concerning  previous  results  is  to 
be  found  in  our  annual  reports. 

NEW    MEXICO. 

Report  by  Arthur  Goss,  Vice-Director  of  Experiment  Stations,  Mesilla  Park,  X.  Mcx.. 

January  29,  1901. 

Your  favor  of  January  5,  to  the  director  of  this  station,  has  been  referred  to  me. 
In  reply  to  your  questions  I  will  say  that  crop  conditions  in  New  Mexico  last  season 
were  unusually  dry.  The  only  beets  grown  in  the  Territory  during  the  season  of  1900, 
so  far  as  I  know,  were  in  connection  with  the  sugar  factory  at  Carlsbad,  and  with 
the  experimental  work  at  the  station  here. 

Factories  have  been  mentioned  in  connection  with  a  number  of  places  in  the  Ter- 
ritory, notably  Santa  Fe,  the  Animas  Valley,  and  Roswell,  but  1  am  unable  to  say 
what  places  will  build  factories  in  1901-2. 
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The  purpose  of  the  experiments  with  sugar  beets  at  the  New  Mexico  station  and 
substations  during  1900  was  to  continue  the  tests  of  varieties  in  different  parts  of  the 
Territory,  as  has  been  done  for  several  years  past.  The  work  at  the  central  and 
substations,  as  well  as  the  cooperative  work  by  farmers  in  different  parts  of  the 
Territory,  has  demonstrated  that  remarkably  high-grade  beets  can  be  grown  in  the 
Territory,  especially  in  the  northern  portion.  This  fact  will  become  more  apparent 
by  referring  to  the  following  table  in  which  are  given  the  average  results,  so  far  as 
secured,  from  Santa  Fe  and  San  Juan  counties  since  1897: 

Results  of  analyses  of  beets  grown  since  1897  in  Santa  Fe  and  San  Juan  counties,  N.  Mex. 


Santa  Fe  County. 

San  Juan  County. 

Year. 

Number 

of 
samples. 

Weight     Sugar  in 
of  beets.       beet. 

Purity  co- 
efficient. 

Number 

of 
samples. 

Weight     Sugar  in 
of  beets.       beet. 

Purity  co- 
efficient. 

1897 

24 
10 
4 

Pounds.    Per  cent. 

1.66          14.33 

1.10          17.76 

.70  |        18.15 

79.6 
82.1 
82.5 

14 
10 

8 
6 

Pounds. 
2.00 
1.20 
1.47 
1.32 

Per  cent. 
15.64 
16.77 
17. 25 
19.43 

81.3 
88.4 
81.2 
87  1 

1898 

1899 

1900 



1 

In  the  following  table  are  given  in  detail  the  results  secured  last  season  a't  the  cen- 
tral station  at  Mesilla  Park,  Donna  Ana  County,  and  at  the  substations  at  Las  Vegas, 
San  Miguel  County,  and  at  Aztec,  San  Juan  County.  These  beets  were  grown,  sam- 
pled, and  shipped  strictly  in  accordance  with  instructions  and,  consequently,  repre- 
sent what  can  be  secured  under  favorable  conditions.  Special  care  was  taken  to 
guard  against  evaporation  during  shipment,  and  to  analyze  as  soon  as  possible  after 
digging.  The  beets  were  all  received  in  practically  perfect  condition,  very  little  loss 
of  moisture  having  occurred : 

Results  of  analyses  of  sugar  beets  grown  at  the  New  Mexico  Experiment  Station,  and  the 
Las  Vegas  and  Aztec  substations,  1900. 

CENTRAL  STATION,  MESILLA  PAPK. 


Variety  and  source  of 
seed. 

Seed  furnished  by — 

Planted. 

Apr.     7 

do... 

....do... 
....do... 
....do... 
....do... 
....do... 

Har- 
vested. 

Average 
weight. 

Sugar 
in  juice. 

Sugar 
in  beet. 

Purity 
coeffi- 
cient. 

Vilmorin,  France 

Strandes,  Germany 

Dippe,  Germany 

Mrozinski  No.  1,  Russia 
Mrozinski  No.  2,  Russia 
Licht  Improved 

U.S.D.  A.,  No.  3941.... 
U.S.D.  A.,  No.  3942.... 
U.S.D.  A.,  No.  3944.... 
U.S.D.  A.,  No.  3943.... 
U.S.D.  A.,  No.  4416.... 
F.O.Boyd, New  York. 

Nov.  14 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

Pounds. 
1.16 
1.07 
1.01 
.94 
1.14 
1.25 
1.10 

Per  ct. 
10.0 
12.5 
14.2 
11.3 
14.3 
12.4 
12.45 

Per  ct. 
9.5 
11.9 
13.5 
10.7 
13.6 
11.8 
11. 83 

62.9 
67.2 
68.3 
70.0 
74.1 
72.1 
69.1 

LAS  VEGAS  SUBSTATION. 


Strandes,  Germany 

Dippe,  Germany 

Mrozinski  No.  1,  Russia 
Mrozinski  No.  2,  Russia 
Licht  Improved 

U.S.D.  A.,  No.  3942.... 
U.S.D.  A.,  No.  3944.... 
U.S.D.  A.,  No.  3943.... 

U.S.D.  A.,  No.  4416.... 
F.  O.  Boyd,  New  York. 

May     5 
....do... 
....do... 
....do... 
....do... 
....do... 

Dec.     1 
....do... 
....do... 
....do... 
....do... 
....do... 

1.31 
1.08 
1.18 
.80 
1.30 
1.13 

14.2 
15.8 
15.9 
20.0 
16.3 
16.44 

13.5 
15.0 
15.1 
19.0 
15.5 
15. 62 

82.6 
81.9 
84.6 
90.0 
83.6 
84.5 

AZTEC  SUBSTATION. 


Vilmorin,  France ,. 

U.S.D.  A.,  No.  3941.... 

May     1 

Nov.    3 

1.34 

20.7 

19.7 

90.0 

Strandes,  Germanv 

U.S.D.  A.,  No.  3942.... 

....do... 

....do... 

1.19 

21.4 

20.3 

88.8 

Dippe,  Germany 

U.S.D.  A.,  No.  3944.... 

....do... 

....do... 

1.63 

20.1 

19.1 

88.7 

Mrozinski  No.  1,  Russia 

U.S.D.  A.,  No.  3943.... 

....do... 

....do... 

1.25 

21.1 

20.0 

90.6 

Mrozinski  No.  2,  Russia 

U.S.  D.  A., No. 4416.... 

....do... 

....do... 

1.22 

19.0 

18.1 

76.6 

Licht  Improved 

F.  O.  Boyd,  New  York. 

....do... 

....do... 

1.28 

20.4 

19.4 

87.9 

....do... 

....do... 

1.32 

20.45 

19.43 

87.1 
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We  believe  the  showing  made  by  the  Aztec  substation,  Santa  Fe,  and  by  other 
places  in  the  Territory,  is  worthy  of  careful  consideration  by  capitalists.  In  the  best 
beet-producing  sections  of  the  Territory  can  be  found  plenty  of  land,  water  for  irri- 
gation, coal,  and  limestone  for  the  maintenance  of  sugar  factories;  and  the  composi- 
tion of  the  beets  which  can  be  produced  in  these  sections  is  certainly  very  much  better 
than  that  of  the  beets  grown  for  most  of  the  sugar  factories  now  in  operation. 

While  we  believe  that  the  yield  and  cost  of  production  under  field  conditions  can 
not  be  determined  with  very  great  accuracy  when  working  with  small  experimental 
plots,  still  the  figures  we  have  secured  would  seem  to  show  that  satisfactory  results 
can  be  secured  in  that  connection  in  the  best  beet-producing  sections  i  >f  the  Territory. 
For  example,  the  superintendent  of  the  Aztec,  substation  reported  yields  this  year, 
for  the  different  varieties,  ranging  from  11.3  to  16  tons  per  acre,  and  estimated  the 
cost  of  production  per  ton  at  $2.50. 


NEW    YORK. 

Report  by  W.  H.  Jordan,  Director  of  State  Experiment  Station,  Geneva,  S\  Y.. 

January  7.  1901. 

Your  inquiries  under  date  of  December  31  I  can  answer  only  in  part. 

The  crop  conditions  of  the  State  for  1900  were  modified  by  an  unusually  severe 
drought.  At  the  station  very  small  areas  were  grown.  The  object  of  the  experi- 
ments was  to  test  the  influence  of  heavy  manuring  in  the  spring  with  farm  manures 
as  compared  with  influence  of  commercial  fertilizers  upon  the  sugar  content  of  the 
beets.  For  three  years  we  have  secured  higher  sugar  content  where  heavy  applica- 
tions of  farm  manures  have  been  made  than  under  other  conditions. 

I  do  not  know  of  any  communities  which  are  agitating  the  building  of  new 
factories. 

Report  by  J.  L.  Stone,  Assistant  in  Agriculture,  State  Experiment  Station.  Ithaca, 

N.  Y.,  January  12,  1901. 

Yours  of  December  31,  making  inquiry  relative  to  the  status  of  the  sugar-beet 

industry  in  the  State  of  New  York,  is  before  me.  The  weather  conditions  of  the 
early  spring  were  quite  favorable,  so  that  farmers  got  the  seed  sown  in  good  season 
and  germination  was  usually  prompt  and  satisfactory.  There  was  little  difficulty 
from  storms  at  this  period,  and  farmers  were  enabled  to  get  the  crop  well  in  hand 
with  but  little  difficulty  on  account  of  weeds. 

The  middle  portion  of  the  season  was  very  dry  and  the  crop  suffered  in  conse- 
quence. This  was  especially  true  in  the  southern  section  of  counties  where  the 
greatest  damage  was  done.  In  September  abundant  rain  fell,  and  although  the  crop 
had  made  little  growth  to  this  time,  still  the  plantations  were  in  such  conditions  that 
they  responded  to  the  supply  of  moisture  in  a  marked  way,  and  the  result  was  a 
crop  that  as  to  yield  surpassed  earlier  expectations.  However,  the  late  growth  was 
not  favorable  to  the  development  of  beets  high  in  sugar  content  or  of  high  purity. 

A  much  larger  area  of  beets  was  planted  in  the  State  of  Xew  Y'ork  in  1900  than 
ever  before,  approximately  7,000  acres  being  grown.  I  have  not  the  data  at  hand  to 
give  average  results  for  the  crop  throughout  the  State. 

As  to  the  investigations  conducted  by  the  experiment  station,  the  data  of  crops 
grown  on  the  station  farm  have  not  yet  been  computed.  We  have  reports  from  22 
farmers  who  conducted  cooperative  experiments  under  the  supervision  of  the  station. 
These  experiments  were  for  the  purpose  of  determining  the  relative  value  of  certain 
varieties  of  beets,  and  also  the  effect  of  different  fertilizers  upon  the  crop.     The 
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results  of  the  experiments  with  fertilizers  have  not  yet  been  computed.     The  table 
given  below  shows  results  obtained  with  seven  varieties,  and  the  averages  of  all : 

Results  of  variety  tests  at  Ithaca  Station,  1900. 


Variety. 


Ziemans. 


Lichts . 

Biendorf  Elite 

J.  Simon  Le  Grande 

Vilmorin 

Zehringen 

Mangold 


Yield  per  Sugar  in 
acre.         beets. 


Tons. 
14.85 
15.59 
14.09 
14. 52 
11.07 
13.92 
14.40 


Average  of  all  reports 


12.63 


Per  cent. 
13.83 
13.69 
12.40 
12.71 
13.91 
12.04 
12.68 


13.04 


Purity  co- 
efficient. 


80.8 
80.3 
76.0 
79.1 
78.9 
76.4 
78.8 


78.6 


Interest  in  the  establishment  of  beet-sugar  factories  in  this  State  is  large  and  a  num- 
ber of  communities  are  agitating  along  this  line,  but  I  am  not  aware  of  any  that  have 
come  to  a  decision  to  build  factories  in  1901. 

A  comparison  of  the  results  of  experiments  conducted  by  this  station  during  the 
p^st  four  seasons  is  given  in  the  following  table: 
'iii  • 

Results  of  analyses  of  beets  grown  at  Ithaca  Station,  1897-1900. 


Season. 

Yield  per 
acre. 

Sugar  in 
beets. 

Purity  co- 
efficient. 

1897  

Tons. 
16.95 
12.38 
11.48 
12.63 

f 

Per  cent. 
16.06 
14.52 
14.82 
13.04 

83.05 

1 898                   

83.60 

1899                                          

80.70 

1900                                      

78.60 

13. 51 

14.61 

81  48 

It  is  probable  that  the  average  yield  obtained  from  the  experiments  referred  to 
above  is  somewhat  above  that  of  the  general  crop.  The  probable  reason  for  the 
falling  off  in  the  quality  of  beets  in  1900  is  to  be  found  in  the  climatic  conditions 
mentioned  above. 

NORTH  DAKOTA. 

Report  by  E.  F.  Ladd,  Chemist  of  State  Experiment  Station,  Agricultural  College, 
North  Dakota,  January  15,  1901. 


Replying  to  your  favor  of  January  4,  I  inclose  a  copy  of  my  report  on  the  sugar- 
beet  work  of  North  Dakota  for  1900.  It  is  not  yet  printed,  and  may  not  be  for 
several  months,  being  a  part  of  a  State  document, 

Answering  your  questions  in  their  order,  I  will  say  that  the  crop  conditions  of  the 
State  were  the  poorest  in  several  years.  Wheat  that  should  have  yielded  at  least 
60,000,000  bushels  gave  12,000,000  to  15,000,000,  while  the  hay  crop  was  almost  a 
total  failure.  Beet  seed  planted  in  May  in  many  instances  did  not  germinate  until 
July,  and  the  heavy  fall  rains  continued  the  growth  and  prevented  the  maturity  of 
the  plants.  Sugar-beet  seed  was  sent  to  225  farmers,  well  distributed  over  the  State. 
But  forty-nine  samples  of  beets  were  furnished  for  analysis. 

Sugar  beets  are  not  grown  at  the  station,  except  for  stock  feed?  as  our  land  is  not 
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adapted  to  growing  l>eets  of  high  sugar  content,  but  gives  a  large  yield.  The  Red 
River  Valley  is  not  a  sugar-producing  region,  at  least  at  the  present  time. 

Oakes  and  Jamestown  are  working  for  beet-sugar  factories.  I  am  informed  that 
the  contract  for  the  factory  at  Oakes  has  been  let  to  a  company  for  $587,000,  and  it 
is  to  conduct  the  factory  for  the  first  year.  The  capacity  of  the  proposed  factory  is 
to  he  1,000  tons  of  beets  per  day.  with  machinery  for  working  up  500  tons  per  day. 

Xo  experiments  were  made  at  the  station  during  the  past  year.  The  experiments 
continued  in  the  State  since  1891  indicate  that  under  normal  conditions  where  beets 
are  well  grown  there  should  be  an  average  of  12  to  14  tons  per  acre.  Some  of  the 
most  conservative  farmers  have  estimated  the  cost  at  about  |30  per  acre  for  growing 
and  harvesting  the  beets.  The  sugar  content  has  ranged  between  13  and  14  percent 
for  well-grown  samples,  and  the  coefficient  of  purity  from  79  to  82.  Many  samples, 
poorly  grown,  not  mature,  prongy,  and  otherwise  injured,  have  shown  results  from 
8  per  cent  upward,  while  the  best  samples  have  given  as  high  as  22  per  cent,  with  a 
coefficient  of  purity  above  90. 

The  following  is  from  the  copy  for  my  report,  to  which  I  referred  above: 

SUGAB-BEET    EXPERIMENTS    For    1900. 

The  sugar-beet  experiments  in  North  Dakota  for  1900  were  almost  a  complete  failur 
when  compared  with  the  results  for  previous  years.     When  we  consider  theunuse 
season,  and  the  fact  that  the  wheat  and  hay  crops  were  the  poorest  in  the  history  of 
the  State,  we  do  n<  >t  feel  that  the  results  do  more  than  point  out  that  an  occasional 
poor  year  will  occur. 

Seeds  were  sent  out  to  325  farmers  in  all  parts  of  the  State.  The  season  was  so  dry 
in  the  early  summer  that  only  42  farmers  grew  any  beets  whatever.  In  many 
instances  farmers  report  that  the  ground  was  so  dry  that  seed  planted  in  May  failed 
to  germinate  ui  til  the  July  rain  came.  The  total  snow  and  rainfall  from  January  to 
July  at  Fargo  was  6.96  inches.  As  the  ground  received  but  little  moisture  during  the 
preceding  fall,  there  was  not  enough  soil  moisture  to  insure  plant  growth,  except 
where  the  land  has  been  kept  well  cultivated  to  conserve  the  soil  moisture.  In  very 
few  instances  was  this  done  with  the  small  plats  of  ground  where  beets  were  to  be 
grown.  In  early  July,  beets  that  had  started  and  withstood  the  drought  began  to 
make  very  rapid  growth,  for  during  the  four  months,  July,  August.  September,  and 
October,  the  total  rainfall  was  IS. 20  inches,  or  only  about  1|  inches  less  than  the 
average  annual  rainfall  for  Fargo  for  the  previous  nine  years.  The  following  table 
shows  the  rainfall,  and  the  percentage  of  cloudy  weather  for  the  several  months: 

Rainfall  in  North  Dakota,  l.>o<>. 


Month. 


Precipi- 
tation. 


Inches. 

April 1.82 

May .81 

June !  2.11 

July |  3. 91 

August !  8.  28 

September !  3.27 

October 2.  so 


Per  cent 
cloudy 
during 

the  daw 


The  last  three  months  show  a  condition  very  unfavorable  for  sugar  formation,  and 
the  results  are,  as  might  be  expected,  very  low,  and  not  one  of  the  forty-nine  samples 
of  beets  sent  in  could  be  considered  as  mature.  In  a  few  instances  the  warm  weather 
started  a  second  growth  with  new  top  formation  and  lowered  the  sugar  present  as 
shown  by  earlier  analysis. 

As  in  previous  years  the  beet  seed  was  furnished  by  the  Department  of  Agricul- 
ture, at  Washington,  and  the  franking  privilege  for  sending  out  the  seed  and  for 
bringing  in  the  beets  was  granted  by  the  Secretary  of  Agriculture,  thus  making  it 
possible  for  us  to  continue  this  line  of  work  in  the  State. 

22147—01 8 
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Five  varieties  of  beet  seed  were  sent  out  and  the  tabulated  results  for  the  feAv  sam- 
ples of  each  variety  sent  in  are  as  follows: 

Results  of  analyses  of  sugar  beets  grown  in  North  Dakota,  1900. 


Variety. 


Number  of 
beets. 


White  Improved  Vilmorin 

Zehringen 

Leichlets'  Kleinwanzlebener. . . 
Dippe  Bros.'  Klein wanzlebcier 
Russian  Kleinwanzlebener 

Total  and  averages 


Sucrose. 


Per  cent. 
9.80 
9.53 
14.26 
9.22 
9.76 


9.  81 


Coefficient 
of  purity. 


The  beets  well  cared  for  continued  to  form  sugar  quite  rapidly.  Beets  analyzed 
September  19  gave  8.14  per  cent  of  sugar,  and  from  the  §ame  plat  those  harvested 
October  18,  or  one  month  later,  contained  14.46  per  cent.  Beets  from  another  plat, 
for  the  three  dates,  September  29,  October  7  and  28,  gave  the  following  percentages  of 
sugar:  9.03,  13.12,  and  13.44. 

•  The  repeated  experiments  of  this  station  have  demonstrated  that  North  Dakota 
comes  properly  in  the  sugar-beet  belt,  and  already  capital  has  been  attracted  to  the 
State  for  developing  the  industry.  It  is  proposed  to  continue  our  sugar-beet  experi- 
ments for  one  year  more  in  various  parts  of  the  State,  after  which  it  is  proposed  to 
study  specific  problems  that  will  prove  helpful  to  the  farmers  and  manufacturers, 
should  the  industry  become  established  in  the  State. 


OHIO. 


Report  by  A.  D.  Selby,  Botanist  of  the  Ohio  Experiment  Station,  March  23,  1901. 

As  will  be  perceived  from  the  inclosed  compilation  of  results  of  analyses  of  sugar 
beets  in  Ohio  for  1900,  the  season  was  a  very  unfavorable  one,  the  least  favorable, 
indeed,  of  any  of  the  four  seasons  we  have  conducted  the  cooperative  work.  The 
number  of  samples  analyzed  is  greater  than  in  1899. 

The  root  blight,  or  damping  off  of  seedling  beets,  Wurzelbrand,  of  the  Germans,  was 
not  largely  complained  of.  In  growing  seedling  beets  in  the  pathologium  at  the  sta- 
tion, Wooster,  we  have  had  a  good  deal  of  it,  and  find  that  it  is  therein  due  to  the 
sterile  fungus,  Rhizoctonia.  We  have  also  found  this  fungus  upon  field-grown  beets 
as  well  as  upon  potatoes. 

The  root  rot  of  large  beets  has  not  been  complained  of  to  any  extent.  We  have 
found  unmistakable  instances  in  our  beet  patches  at  Wooster  of  the  occurrence  of 
heart  or  dry-rot,  Herz-  und  Trokenfaule  of  the  Germans.  This  is  not  at  all  evidence 
as  to  the  distribution  of  the  trouble.  We  do  not  know  to  what  extent  it  may  have 
occurred  in  the  beet  fields,  only  that  we  have  had  no  complaint  of  it. 

Beet  scab  was  more  or  less  prevalent  among  the  beets  I  observed.  I  found  at 
Wooster  also  several  examples  of  the  crown  gall  of  the  sugar  beet,  and  at  least  one 
grower  in  Sandusky  County  had  quite  a  little  of  this  trouble. 

By  far  the  most  destructive  disease  of  the  season  was  the  leaf  spot,  which,  owing 
to  the  rainy  conditions,  did  considerable  injury  to  the  leaves  in  midsummer.  More 
extended  notes  have  been  put  in  the  copy  for  a  bulletin  on  this  investigation,  and  if 
there  are  any  other  points  upon  which  I  could  be  of  further  service,  I  should  be 
pleased  to  render  that  service. 

The  crop  conditions  as  to  stand  and  tonnage  were  very  favorable  in  Ohio  during 
1900.  The  beets  delivered  to  the  Fremont  works  of  the  Continental  Sugar  Company, 
amounted  to  21,200  tons  from  2,200  acres. 

Probably  no  additional  factories  will  be  built  in  Ohio  during  the  season  of  1901. 
Agitation  has  been  proposed  at  Norwalk  and  Toledo. 

On  the  experiment  station  grounds  the  tests  of  sugar  beets  were  simply  variety 
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test.-.     Owing  to  very  unfavorable  soil  here  at  Wooster  these  results  wen*  not  inter- 
esting.    They  are  inclosed  herewith. 

Summary  of  results  of  analyses  of  sugar  beets  in  Ohio,  1900. 


Count  v. 


Number    Average 


of 
samples. 


weight"     Sugarn, 
of  beets. 


Purity 
coeffi- 
cient. 


Northern  section: 

Ashland 

Cuyahoga 

Defiance 

Fulton 

Hancock 

Henry  

Lake! 

Lorain 

Lucas 

Medina 

Ottawa 

Paulding 

Portage 

Putnam 

Sandusky 

Seneca 

Stark  

Summit 

Trumbull 

Van  Wert 

Wayne 

Wood 

Middle  section: 

Belmont 

Champaign  . . . 

Clark  

Coshocton 

Darke 

Delaware 

Franklin 

Holmes 

Knox 

Mercer 

Muskingum.. . 

Shelby 

Southern  section: 


Ounces. 
10.3 

7.8 
5.4 

29.1 
11.2 
11.1 
23.5 
12.6 
15.3 
19.5 
12.4 
14.8 
15.1 
22.6 
12.4 

9.9 
14.7 

7.8 
14.8 

-.7 

9.8 

6.2 
16.2 
13.4 
20.9 

8.4 
25.0 

9.2 
20.7 
11.4 
20.9 
15.4 

9.4 


10.7 
12.4 
13.9 

9.9 
10.9 
13.3 
12.9 

9.1 
11.9 
11.7 
14.  s 
12.  9 
12.8 
10.2 
12.9 
10.6 
10.6 

9.7 
13.4 

9.3 
10.7 
12.1 

14.3 
11.5 

9.4 
10.0 
10.2 
10.0 

8.8 
13.3 
14.5 

8.7 


78.5 

79.6 
83.9 
72.  0 
78.1 
82.4 
77.0 
65.3 
81.9 
78.S 

83.0 

77.9 
76.  2 

81.6 
74.7 
79.8 
74.3 
82.  4 
71.6 
77.0 
82.  5 

83.0 

79.5 
76.9 

73.8 
78.8 
7*.  0 
72.7 
81.6 
84.2 
69.9 
67.6 
80.5 


Favette 

2 

9.  7 

9.  4 
23.4 

7.0 
12.3 

6.9 

7.5 
9.  2 

8.9 

9.3 

5.1 

73  9 

Greene 

Montgomery 

Eton 

1 

5 

4 

69.3 
66.8 
75.  2 

Vinton 

Warren 

4 

4 

67.3 
57.  3 

Summary: 

Northern  section 

226 

12.6 
15.9 
12.  5 

11.3 
10.7 

-.1 

77.8 

77  4 

20 

67.5 

Entire  State 

303 

13.2 

10.9 

77.1 

Comparison  <>/  general  results  for  1897,  1898,  1899.  and  1900. 


Section. 


Number  of  samples. 


Average  weight  beet-  in  ounces. 


1897.   1898. 


1900.   1897.   1898.   1899.   1900. 


Southern 

Middle 

Northern 

67 

132 

355 

51 
153 
294 

20 
18 
93 

20 

57 

226 

31.4 
32.6 
29.2 

18.  4 

19.6 
25.  0 

21.  6 
23.5 

20.  5 

12. 5 
15.9 
12.6 

Entire  State 

498 

131 

303 

30.6 

■22.  7 

21.1 

13  2 

Section. 


Per  cent  of  sugar  in  beets. 


Purity  coefficient. 


1897. 


1900.        1897. 


1900. 


Southern. 
Middle . . . 
Northern 


Entire  State. 


12.  2 
13.2 
13.6 

13.3 


10.9 
11.1 
11.6 


12.1 
12.0 
13.0 


8.1 
10.7 
11.3 


_ 


75.3 

79.  4 


76.  9 

76.9 
78.7 


81.5 


d/.o 
77.4 


11.4 


10.9 
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OKLAHOMA. 

Report  by  John  Fields,  Director  of  Experiment  Station,  Stillwater,  Okla.,  January 

11,  1901. 

In  reply  to  your  circular  of  the  5th  instant,  I  have  only  to  repeat  my  former  state- 
ments concerning  the  possibilities  of  beet-sugar  production  in  Oklahoma.  The  inves- 
tigations of  the  Division  of  Chemistry,  of  experiment  stations  in  contiguous  States, 
and  of  our  own  experiment  station  all  clearly  show  the  futility  of  any  attempt  at 
growing  sugar  beets  for  the  manufacture  of  sugar  on  a  commercial  scale  in  Oklahoma. 
I  feel  that  this  matter  can  not  be  stated  too  strongly;  and  general  statements  from 
official  sources  concerning  it  have  been  of  such  a  nature  that  some  of  our  ambitious 
and  enterprising  people  have  only  with  difficulty  been  prevented  from  launching 
into  a  beet-sugar  enterprise,  which  would  mean  ruin  and  disaster  for  them  and  for 
the  local  agricultural  interests. 

The  purpose  of  our  experiments  with  sugar  beets  on  the  station  farm  during  the 
past  year  was  to  ascertain  their  possibilities  in  providing  succulent  feed  for  our  cattle 
and  hogs  during  the  winter  months.  The  yield  was  9f  tons  per  acre.  The  percent- 
age of  sugar  in  the  juice  was  10  with  a  purity  of  71.4.  The  seed  used  was  that  fur- 
nished by  the  United  States  Department  of  Agriculture. 

Please  say  for  Oklahoma  that  it  has  no  possibilities  to  attract  the  beet-sugar  indus- 
try. I  regret  it  greatly,  for  Oklahoma  grows  such  a  great  variety  of  crops  and  grows 
them  so  well  that  we  dislike  to  admit  the  impossibility  of  our  securing  a  part  in  this 
great  industry  that  has  been  so  largely  helped  by  the  present  Secretary  of  Agricul- 
ture. But  the  results  of  the  investigations  which  have  shown  the  adaptability  of 
other  localities  have  shown  that  Oklahoma  is  outside  of  the  beet-sugar  belt,  and  it  is 
well  that  the  fact  be  at  once  recognized  and  so  stated. 

OREGON. 

Report  by  A.  L.  Knisely,  Chemist  of  State  Experiment  Station,  Corvallis,  Oreg., 

January  16,  1901. 

Your  circular  concerning  beet  industry  has  been  referred  to  me.  I  should  say 
the  conditions  were  just  about  medium  this  season  in  Oregon,  taking  the  State  as  a 
whole.  No  beets  were  grown  at  the  station  in  1900.  The  La  Grande  Beet  Sugar 
Factory  gives  out  the  following: 

Beets  worked  and  sugar  produced  at  La  Grande  factory,  1898-1900. 


Year. 

Tons  of 
beets. 

Bags  of 

sugar. 

1898 

8,151 
11, 298 
9,097 

18, 336 

1899           

22, 536 

1900      

19, 898 

Newberg  is  working  for  a  new  factory,  but  there  will  probably  be  no  new  factories 
built  during  the  next  year  or  two. 

PENNSYLVANIA . 

Report  by  William  Frear,  Chemist  of  State  Experiment  Station,  State  College,  Pa., 

January  17,  1901. 

No  experiments  of  consequence  were  conducted  by  us  during  the  past  year  on  the 
culture  of  the  sugar  beet.     For  several  years  preceding,  cooperative  experiments  had 
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been  conducted  in  different  parts  of  the  State,  with  the  indication  that  both  in  the 
northern  portion,  where  Dr.  Wiley's  thermal  sugar-beet  belt  indicated  that  the  crop 
could  be  successfully  grown  for  sugar,  and  also  in  the  lower  portion,  there  were 
many  localities  where  beets  of  excellent  yield,  richness,  and  purity  could  be  obtained. 
These  results  have  been  confirmed  by  repetition,  though,  at  least  in  one  case,  under 
conditions  of  wetness  in  the  early  season  and  drought  in  the  late  season,  which  were 
unfavorable  to  the  development  of  the  crop.  It  has  not  been  thought  that  further 
work  on  our  part  at  present  is  justified  by  the  public  interest  in  the  sugar  culture  in 
this  State. 

The  gentleman  most  interested  in  the  study  of  Pennsylvania's  possibilities  for  this 
industry  is  Mr.  F.  C.  Bosler,  an  extensive  landowner  of  Carlisle,  Pa.,  who.  several 
years  since,  was  engaged  in  the  endeavor  to  promote  a  beet-sugar  manufacturing 
establishment  to  be  located  near  Harrisburg,  but  I  have  heard  nothing  of  this  move- 
ment for  a  year  or  more,  nor  of  any  other  similar  movement  elsewhere  in  the  State. 
The  facts  concerning  our  earlier  experiments  are  stated  in  bulletins  of  this  station, 
from  which  the  following  extracts  are  made: 

The  general  average  for  the  State  is  slightly  above  the  minimum  requirements  as 
to  quality  (12  per  cent  sugar  and  80  coefficient  of  purity),  while  the  yield,  15$  tons, 
is  satisfactory. 

Such  averages,  however,  are  likely  to  be  very  misleading,  and  a  more  just  estimate 
of  the  bearing  of  the  results  can  be  obtained  by  a  study  of  the  several  county  aver- 
ages. Of  the  .'i'!  counties  in  which  tests  were  made,  20  produced  beets  of  satisfactory 
quality,  and  in  the  majority  of  these  cases  the  yield  was  at  least  fairly  satisfactory. 
In  many  instances,  however,  only  one  or  two  samples  were  received  from  a  county. 
Results  based  on  such  a  small  number  of  trials  can  naturally  command  but  little  con- 
fidence. If  we  take  the  counties  in  which  five  or  more  trials  were  made,  excluding 
Center  County,  where  the  only  trials  were  those  made  on  the  station  farm,  and 
where  the  yield  was  very  low  on  account  of  drought,  we  have  the  following  results: 

Jl,  suits  of  sugar-beet  experiments  in  ten  Pennsylvania  c<>iint!<s. 


County. 

acre-         beets.          beet- 

Coeffi- 
cient of 

purity. 

Number 
of  tests. 

Tons. 

7.50 
13.57 
25.18 

y.24 

25. 35 
-.71 
35.  24 
31.4 
12.96 
14.  43 

Pounds. 

P<  /•  cent. 

12.  91 
13.33 

12.  32 
12. 08 

13.  32 
12.47 
12.  53 
13. 18 

9.36 
10.85 

81.4 

82.1 

82.6 

82.0 

80.4 

*0.3 

81.4 

84.  15 

70.0 

80.2 

7 

1.0-2 
1.5 

5 

Bucks  

5 

Cumberland 

236 

Crawford 

1.5 

9 

Franklin 

71 

Jefferson 

1.68 

1.17 

1.98 

.94 

11 

Luzerne 

7 

Northampton  

13 

15 

Of  these  ten  counties,  eight  produced  beets  testing  over  12  per  cent  sugar  and  80 
purity.     Seven  out  of  the  ten  also  showed  a  yield  of  over  12  tons  per  acre. 

In  general,  whether  we  consider  these  ten  counties  or  the  larger  list,  we  see  that 
the  northern  and  northwestern  counties  made  the  best  showing,  both  as  to  yield  and 
quality.  These  results  correspond  in  an  interesting  way  with  the  theoretical  sugar- 
beet  belt  as  Kiven  in  Farmers'  Bulletin  No.  52  of  the  United  States  Department  of 
Agriculture. 

Undoubtedly  there  are  many  instances  in  which  the  beets  were  harvested  too 
early  to  give  the  best  results  as  to  quality.  This  affects  especially  Adams,  Franklin, 
and  Cumberland  counties,  where,  in  many  instances,  the  same  crop  was  harvested 
at  two  different  dates.  The  averages  for  these  counties  would  be  raised  considerably 
were  only  the  later-harvested  samples  included. 

The  only  decidedly  adverse  results  were  obtained  in  Lancaster  and  Northampton 
counties,  and  in  the  case  of  the  former  it  should  be  noted  that  the  results  differ 
materially  from  those  of  1897. 
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The  following  table  shows  the  number  of  samples  of  beets  received  from  each  of 
thirty-three  counties  and  the  average  results  for  each  county: 

Summary  of  results  in  Pennsylvania  by  counties. 


County. 


acre-         beets. 


Sugar  in 
beet. 


Coeffi- 
cient of 
purity. 


Number 
of  tests. 


Adams 

Armstrong 

Beaver  

Berks 

Bradford 

Bucks 

Center 

Chester 

Cumberland... 

Crawford 

Columbia 

Dauphin 

Erie 

Franklin 

Fulton 

Jefferson 

Lawrence 

Lancaster 

Lebanon 

Luzerne  

Lycoming 

Montgomery  . . 
Northampton  . 

Perry 

Potter 

Susquehanna.. 

Schuylkill 

Tioga 

Union 

Venango  

Warren 

Westmoreland. 
York 


Tons. 
7.50 
19.16 
18.16 


Pounds. 


13.57 
25.18 

4.68 
21.13 

9.24 
25.35 


23. 85 

8.74 


14.43 
5.18 
31.40 


21.28 
12. 96 

5.01 
14.97 
17. 23 

6.55 
28.60 

6.05 

6.34 


1.56 
1.66 


1.02 
1.50 


;.  in 


1.5 


1.68 
1.37 
.94 
1.78 
1.17 


2.26 
1.98 


1.05 
.52 
.18 

1.19 
.44 

1.09 


Per  cent. 
12.91 
12.05 
8.3 
11.83 
13.33 
12.32 
14.22 
11.23 
12.08 
13.32 
12.77 
11.42 
14.35 
12.47 
12.3 
12.53 
13.68 
10.85 
13.82 
13. 18 
14.63 
9.17 
9.36 
13.17 
13.83 
13.7 
15.05 
14.06 
11.12 
15.19 
15.43 
11.54 
12.81 


81.4 
80.3 
71.3 

74.7 
82.1 
82.6 
90.9 
75 


84.4 

84.7 

80.3 

81 

81.4 

89.4 

80.2 

78.8 

84.45 

87 

74.1 

70 

82.2 

83.3 

77.7 

95.1 

83.9 

73.6 

98.1 

88 

77.5 

83.7 


67 
4 
1 
1 
5 
5 
6 
2 
236 
9 
1 
2 
3 

71 
2 

11 
1 

15 
1 
7 
2 
1 

13 
1 
2 
1 
2 
1 
1 

1 

2 


State  average. 


12.66 


81.8 


UTAH. 


Report  of  Lewis  A.  Merrill,  Agriculturist  of  the  State  Experiment  Station,  Logan, 

Utah,  January  21,  1901. 

In  answer  to  your  inquiry  of  January  5,  1901,  I  have  the  following  report  to  make: 

As  a  result  of  the  unusually  light  snowfall  during  the  winter,  the  depth  of  snow  in 
the  mountains  was  not  more  than  one-half  the  usual  amount.  The  water  supply  for 
irrigation  was,  therefore,  limited. 

A  most  excellent  stand  of  beets  was  obtained  all  through  the  State,  but  the  drought 
affected  the  tonnage  considerably,  the  tonnage  being  only  about  60  per  cent  of  the 
usual  product,  The  beet  crop,  however,  proved  its  ability  to  withstand  the  drought 
equally  as  well  as  other  crops. 

Approximately  6,000  acres  of  sugar  beets  were  grown  for  the  Lehi  factory  and 
3,000  acres  for  the  Ogden  factory.  From  9,000  acres  of  beets  something  like  78,400 
tons  of  beets  were  produced. 

The  output  for  the  season  from  the  factories  was  a  trifle  more  than  17,200,000 
pounds  of  sugar.  At  a  wholesale  price  of  $5  per  sack,  last  season's  sugar  crop  was 
worth  to  this  State  $860,000. 

The  purpose  of  the  experiments  with  sugar  beets  at  the  Utah  Experiment  Station 
is  to  ascertain  the  effect  of  different  methods  of  irrigation  and  varying  amounts  of 
water  upon  the  tonnage,  the  sugar  content,  and  the  coefficient  of  purity.  The  results 
of  four  seasons'  work  is  now  being  tabulated  and  will  be  published  soon  in  bulletin 
form. 
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Irrigation  experiment  with  sugar  beets  <tt  Utah  Experiment  Station,  1900. 


Plan 


irrigation. 


Yield  per   Sugar  in 
acre.        juice. a 


Coeffi- 
cient of 
purity,  a 


Tons. 

Irrigated  every  wee k 24. 03 

Irrigated  once  in  tw<  i  weeks 16. 03 

Irrigated  once  in  three  weeks 21.40 

Irrigated  only  when  beets  are  badly  wilted 14.70 

Irrigated  whenever  beets  are  slightly  wilted   15.  33 

Irrigated  three  times  a  week 22.  40 

a  From  analyses  by  Dr.  J.  A.  Widtsoe,  November  24, 1900. 


Per  cent. 


18.  6 

89.1 

16.0 

84.9 

18.0 

87.8 

15.2 

83.6 

14.5 

81.7 

16.9 

87.0 

After  a  careful  review  of  the  sugar  beet  crop  statistics  for  the  past  three  years  I  find 
the  average  tonnage  to  be  12.25  tons  per  acre.  The  analysis  of  the  entire  crop  from 
the  two  factories  now  in  operation  shows  an  average  of  a  little  over  15  per  cent  sugar, 
with  a  purity  of  82  per  cent. 

From  739  analyses,  made  in  rive  different  years,  at  the  Utah  Experiment  Station, 
an  average  of  15.43  per  cent  sugar  in  juice  and  84.85  per  cent  purity  has  been  obtained. 

We  have  no  statistics  at  hand  to  show  the  cost  of  production,  but  the  average 
given  by  many  of  our  best  beet  producers  is  $32  per  acre.  Many  of  our  farmers  rent 
land,  hire  help,  and  then  make  money. 

\V«.rk  has  already  commenced  on  the  construction  of  a  factory  at  Logan,  in  the 
Cache  Valley.  There  are  40,000  acres  of  land  in  this  valley,  which  has  been  shown 
by  the  Utah  Experiment  Station  to  be  adapted  to  the  culture  of  sugar  beets.  The 
farmers  have  already  contracted  to  grow  4.000  acres  of  beets.  The  machinery  has 
been  ordered,  and  it  is  expected  to  have  everthing  in  readiness  for  next  year's  crop. 

The  farmers  of  Sanpete  and  Sevier  counties  have  established  the  fact  that  their  soil 
and  climate  are  particularly  well  adapted  to  the  sugar-beet  crop  and  that  they  have 
2,000  farmers  ready,  willing,  and  anxious  to  furnish  the  beets  for  a  factory.  These 
farmers  have  organized  for  the  purpose  of  inviting  capitalists  to  invest  in  a  factory, 
and  the  indication-  are  now  that  they  will  be  successful. 

Practically  all  the  seed  used  in  the  growing  of  beets  in  America  is  imported  from 
France  or  Germany.  The  Utah  Suyrar  Company  at  Lehi  have  been  successfully  pro- 
ducing seed  since  1894.  During  the  season  just  closed  40  tons  have  been  produced. 
This  is  the  only  company  in  America  that  has  been  successful  in  the  production  of 
seed,  and  they  intend  to  increase  this  feature  of  their  work  until  enough  seed  is  pro- 
duced to  supply,  at  least,  the  Utah  demand. 

The  outlook  for  the  sugar  beet  in  Utah  is  very  promising.  Here,  on  the  small 
irrigated  farms,  with  intelligent  labor  well  directed,  most  gratifying  results  can  be 
secured  from  this  crop. 

VIRGINIA. 


Report    by  J.   L.   Phillip.-.  Assistant    Entomologist,  of   State    Experiment    Station, 
Blacksbun:.  Va.,  January  7.  1901. 

Your  circular  letter  of  December  ;-51  in  regard  to  sugar-l>eet  investigation  has  been 
referred  to  this  department,  and  in  reply  I  will  state  that  this  work  was  discontinued 
several  years  ago  on  account  of  the  many  difficulties  attending  the  same.  Very  few 
beets  were  grown  in  the  State  the  past  year  and  very  little  interest  is  now  being 
taken  in  this  line  of  work. 

Cape  Charles  and  Fredericksburg  were  agitating  the  establishment  of  factories  a 
few  years  ago,  but  the  interest  has  flagged,  and  it  is  not  at  all  likely  that  one  will  be 
established  at  either  place. 
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WISCONSIN. 


Report  by  W.  A.  Henry 


Director  of  State  Experiment   Station,  Madison,  Wis.7 
January  5,  1901. 


Replying  to  yours  of  recent  date  I  will  say  that  we  are  mailing  you  under  separate 
cover  two  copies  of  the  seventeenth  annual  report  of  the  Wisconsin  Experiment 
Station,  just  coming  from  the  press. 

The  factory  which  was  partially  completed  at  Menominee  Falls,  Wis.,  a  few  years 
since  has  fallen  into  new  hands,  and  contracts  are  being  made  with  the  farmers  to 
grow  beets  the  present  season.  No  beets  were  grown  for  factory  purposes  in  this 
State  the  past  year. 

The  following  is  extracted  from  the  report  referred  to  above: 

Results  of  experiments  with  sugar  beets  in  Wisconsin,  1890-1899. 


County. 

Num- 
ber of 
years. 

Number 
of  sam- 
ples. 

Adams 

3 

2 
4 
1 
4 
5 
3 
6 
5 
5 
6 
4 
5 
5 
4 
3 
6 
3 
5 
3 
4 
4 
4 
4 
1 
4 
6 
4 
5 
6 
5 
4 
2 
5 
6 
4 
4 
4 
5 
5 
5 
3 
5 
6 
5 
2 
4 
4 
3 
5 
4 
5 
5 

11 

25 

Bayfield 

1 

130 

Buffalo 

19 

Burnett 

6 

66 

54 

Clark 

90 

55 

18 

78 

70 

25 

12 

50 

73 

49 

4 

35 

12 

16 

12 

1 

79 

61 

18 

31 

125 

80 

15 

16 

18 

77 

62 

37 

34 

25 

46 

33 

8 

108 

30 

14 

14 

Polk 

11 

43 

13 

27 

26 

Rock 

72 

St.  Croix 

54 

Average 
size  of 
topped 
beets. 


Pounds. 
1.4 
1.5 
1.3 
2.3 
2.1 
1.6 
1.4 
1.2 
1.4 
1.3 
2.0 
2.4 
2.0 
1.9 
1.7 
1.0 
1.6 
1.7 
2.0 
1.7 
2.4 
1.8 
2.1 
1.7 
2.2 
1.8 
1.7 
2.3 
1.8 
2.2 
2.1 
1.8 
1.8 
1.0 
1.8 
1.4 
2.2 
1.2 
1.8 
1.6 
1.5 
1.4 
2.1 
1.9 
2.2 
1.6 
1.5 
1.8 
1.3 
2.1 
1.8 
1.6 
1.4 


Sugar  in 
juice. 


Per  cent. 
13.92 
13.91 
13.71 
10.96 
13.29 
13.64 
15.14 
16.11 
13.98 
14.46 
12.92 
12. 31 
13.56 
13.16 
15.20 
15.56 
13.41 
11.42 
12.08 
11.21 
10.55 
11.80 
13.38 
12.91 
9.96 
13. 21 
13.83 
13.69 
13.95 
14.26 
12.40 
13.25 
12.21 
16.32 
13.95 
13.49 
12.83 
14.56 
14.97 
13.37 
15.16 
15.23 
13.19 
13.61 
16. 33 
14.26 
12.56 
13.28 
13.67 
H.85 
12.04 
14.23 
13.69 


Coeffi- 
cient of 
purity. 


Per  cent. 
78.6 
77.6 
78.0 
73.5 
77.9 
78.3 
77.6 
79.6 
78.1 
79.7 
74.7 
77.3 
74.8 
76.2 
79.4 
83.5 
78.5 
75.2 
73.9 
72.4 
70.7 
73.5 
78.4 
75.4 
64.7 
77.9 
77.5 
78.1 
77.4 
77.3 
76.6 
74.1 
76.1 
82.7 
78.9 
76.3 
75.1 
80.4 
79.6 
76.1 
81. 5 
77.3 
77.0 
79.4 
81.0 
73.4 
76.5 
77.3 
74.8 
79.7 
71.8 
78.1 
76.9 


Yield 
per 
acre. 


Tons. 
9.7 


11.6 
16.5 
15.7 
15.7 
12.5 
13.6 
12.3 
10.7 
13.4 
12.0 
16.0 
16.5 
12.9 
16.1 
14.3 
12.5 
13.1 
10.5 
13.1 
18.1 
13.8 
19.9 
15.5 

8.3 
18.4 
15.8 
21.2 
12.0 
13.9 
14.9 
17.6 

9.6 
13.8 
13.5 
17.6 
14.1 
17.6 
11.4 
11.6 
10.6 
19.7 
14.4 
16.1 
15.0 
13.7 
10.4 

8.6 
18.3 
14.1 
14.1 
12.1 
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Results  of  experiments  with  sugar  beets  m  Wisconsin,  1890-1899 — Continued. 


County. 

Num- 
ber of 
years. 

Number 
of  sam- 
ples. 

Average 
size  of 
topped 
beets. 

Sugar  in 
juice. 

Coeffi- 
cient of 
purity. 

Yield 
per 

acre. 

Sauk 

Sawyer 

Shawano 

Shebovgan  

Taylor 

Trempealeau 

5 

1 
5 
6 
5 
4 
2 
3 
5 
3 
6 

5 

5 
4 
6 
5 
3 

l\ 

37 
89 
27 
61 
37 
4 
23 

53 
76 
83 
35 
52 
30 
15 

Pounds. 

1.7 
2.9 
1.5 
1.8 
1.3 
1.5 
2.3 
1.7 
1.6 
1.3 
1.8 
1.8 
2.0 
1.6 
2.0 
1.6 
1.5 

Pn-  cent. 
13. 62 
10.69 
14.40 
13.64 
15.  57 
13.12 
12.55 
16.14 
14.73 
12.80 

15. 14 
14.68 

13. 15 
14.34 
13.89 
14.27 
13.  44 

76.8 

73.8 

79.5 

78.0 

7*.  5 

77.0 

74.5 

81.4 

79.7 

77.4 

80.4 

80.0 

76.7 

79.4 

"- 

79.1 

74.7 

Tans. 
13.5 
26.1 
13.5 
15.6 
10.8 
12.0 
13.1 

15.  5 

Washburn  

13.3 

Washington 

15.9 
19.1 

Waupaca 

Waushara 

12.1 
18.0 

14.1 

Wood 

11.6 

Total  samples 

2,  772 

Sugar  beets  grown  at  University  farm,  1899. 


Plat  A. 


Plat  B. 


Yariety  of  beets. 


Yield 

of 
beets 

per 
acre. 


Yilmorin 

Zehringen 

Dippe  Kleinwanzlebener  . . 

Mangold 

Kleinwanzlebener  Braune. 
Kleinwanzlebener  K.  &  .^. . 

Yilmorin  Neb 

Kleinwanzlebener  Neb 

Pitzschke 

RolkerZZ 

RolkerEE 

R61  ker  Dippe 

Yilmorin 


Yield 
Sugar        of 

in        beets 
beet.         per 

acre. 


Lbs. 
47,330 
40,530 
40,230 
37,600 
36,490  I 
38,550 
38,750 
38,470 
38,080 
39,600 
39,  730 
41,690 
51,. 560 


Per  ct. 
14.9 
13.4 
15.4 
13.0 
13.3 
13.5 
14.9 
16.2 
10.6 
15.7 
13.0 
14.6 
15.2 


Lbs. 
44,280 
39,020 
39, 070 
38,940 
41,930 
48,630 
41,680 
44, 620 
47,110 
48,950 
48,180 
49,030 
57,  .580 


Sugar 

in 
beet. 


Plat  C. 


Plat  D. 


Per  ct. 

14.3 
16.  5 
16.3 
16.9 

14.  U 
13.7 
15.7 
14.6 

15.  5 
13.8 
15.3 
15.2 
13.7 


Yield 

of         Sugar 
beet:«         in 
per        beet, 
acre. 


Yield 

of 
beets 

per 
acre. 


Sugar 

in 
beet. 


Lbs. 

34,  230 
30,130 
28, 670 
32, 100 
30,890 
32,  910 
32, 590 
35,940 
38,940 
39,  310 
39,750 
39,430 
43,  7.50 


Per  ct. 
13.4 
14.5 
15.8 
13.0 
14.6 
15.6 
15.7 
15.1 
14.7 
14.6 
15.  2 
14.9 
13.9 


Lbs. 
37.700 
38,660 
32,  970 
36,  410 
34,100 
35,180 
38,660 
34,360 
35,340 
38,870 
36,070 
40, 310 
41.330 


Per  ct. 
15.0 
16.2 
16.1 
15.4 
16.6 
15.4 
16.7 
1^0 
16.5 
16.5 
17.3 
17.0 
15.3 


Averages  and  total.. 


40,662   14.68  45.1 


14.95   35,280    14.63  36.920    16.29 


Plat  E. 


Yariety  of  beets. 


pe^aere.    in  "«' 


Total  for  whole  field  and  for  all  varieties. 


Sugar. 


Yilmorin 

Zehringen . 

Dippe  Kleinwanzlebener. 

Mangold 

Kleinwanzlebener  Braune 
Kleinwanzlebener  K.  &  S  . 

Yilmorin  Neb 

Kleinwanzlebener  Neb  . . . 

Pitzschke  

RolkerZZ 

Rolker  EE 

Rolker  Dippe 

Yilmorin 

Average  and  total.. 


Lbs. 

37,530 

29,050 

29,800 

28,870 

28,7: 

29,610 

30,590 

29,980 

29. 1.50 

28,080 

28,790 

30, 210 

33,060 


30,  269 


5,805 


15.41 
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The  average  contents  of  sugar  in  the  beet  for  all  varieties  for  the  different  plats 
were  as  follows:  Plat  A,  14.68  per  cent;  Plat  B,  14.95  per  cent;  Plat  C,  14.63  per 
cent;  Plat  D,  16.29  per  cent;  and  Plat  E,  16.58  per  cent;  the  average  calculated  yields 
of  sugar  per  acre  were  5,965,  6,771,  5,162,  6,013,  and  5,017  pounds  for  Plats  A,  B,  C,  D, 
and  E,  respectively.  We  notice,  therefore,  that  the  yield  of  beets  from  the  plat  that 
received  farmyard  manure  (B)  was  so  much  higher  than  the  yields  on  the  other  plats 
that,  in  spite  of  the  fact  that  these  beets  were  considerably  lower  in  sugar  content 
than  the  beets  from  at  least  two  of  the  other  plats,  the  yield  of  sugar  was  increased 
at  the  rate  of  over  1,200  pounds  per  acre  above  the  average  yields  for  the  plats  not 
fertilized,  and  the  yield  of  beets  was  increased  at  the  rate  of  5  tons  per  acre. 


REPORT  OF  THE   CHEMIST, 

H.  W.  Wiley. 


LETTER  OF  SUBMITTAL. 

U.  S.  Department  of  Agriculture, 

Division  of  Chemistry, 
Washington,  D.  C,  February  21,  1901. 
Sir:  I  beg  to  transmit  herewith  the  tabulations  of  the  results  of  analyses  of  sugar 
beets  from  the  District  of  Columbia  and  the  different  States  and  Territories  during 
the  season  of  1900. 

Respectfully,  H.  W.   Wiley, 

Chief  of  the  Division  of  Chemistry. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 


Results  of  Analyses  of  Sugar  Beets  Grown  in  1900. 

The  table  following  contains  the  results  of  analyses  made  in  the 
laboratory  of  the  Division  of  Chemistry,  United  States  Department  of 
Agriculture.      The  beets  analyzed  were  secured  from  two  sources: 

(1)  The  crop  grown  on  the  experimental  grounds  of  the  Department; 

(2)  the  experimental  plats  of  individual  growers  scattered  throughout 
the  country  to  whom  the  Department  sent  sugar-beet  seed.  Much 
the  greater  portion  came  from  the  latter  source. 

The  tabulations  are  made  in  the  usual  form,  and  show  the  number 
of  samples  received  from  each  State  and  Territory,  the  weight  of  the 
beets,  their  content  of  sugar,  the  purity  coefficients  of  the  juice,  and 
other  data  necessary  to  form  an  intelligent  judgment  concerning  the 
character  of  the  beets  for  sugar-making  purposes. 

The  data  from  the  different  States  and  Territories  are  tabulated  by 

counties,  and  the  location  of  the  county  in  the  State  is  indicated.    The 

study  of  these  data  is  of  great  interest,  as  showing  the  character  of 

beets  grown  under  substantially  the  same  cultural  conditions  in  all 

parts  of  the  United  States. 
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Remarks  on  Preceding  Tables. 

GENERAL. 

The  farmers  in  collaboration  with  the  Division  were  requested  in 
sending  samples  to  give  a  statement  in  regard  to  the  favorableness  or 
unfavorableness  of  the  season.  These  responses  are  entered  in  the 
last  column  of  the  tables.  In  noting  these,  it  must  be  remembered 
that  the  answers  are  not  based  upon  meteorological  data  collected  in 
the  usual  way,  but  upon  the  general  impressions  which  a  farmer  forms 
of  a  season  in  respect  to  crop  growth. 

ARKANSAS. 

Only  two  samples  were  received  from  this  State,  both  of  which 
were  of  inferior  quality. 

CALIFORNIA. 

Four  samples  showed  beets  with  favorable  sugar  content,  but  some- 
what inferior  to  the  general  standard  of  the  State. 

COLORADO. 

Fifty-seven  samples  were  received  from  this  State.  The  average 
size  of  the  beets  was  extremely  satisfactory,  namely,  25  ounces.  The 
content  of  sugar  was  high,  namely,  14.1  per  cent,  while  the  purity 
was  slightly  below  the  standard. 

These  data,  taken  in  connection  with  the  other  reported  data  from 
Colorado,  show  that  under  irrigation  in  that  State  beets  of  the  most 
favorable  character  for  sugar  making  can  be  produced. 

DISTRICT   OF   COLUMBIA. 

The  samples  from  the  District  of  Columbia  were  all  grown  on  the 
Department  farm  on  the  island  below  Long  Bridge.  The  reports  are 
made  according  to  variet}T.  Six  varieties  were  grown  and  13  samples 
of  each  variety  analyzed,  taken  at  different  periods  from  September 
19  to  December  11.  These  beets  show  a  rather  remarkable  uniformity 
in  comparison  during  the  whole  period  over  which  the  investigations 
were  continued.  In  every  case  the  size  of  the  beets  was  somewhat 
under  the  standard  which  would  be  favorable  to  a  high  percentage  of 
sugar.  The  sugar  content  in  each  case  was  very  low  and  also  the 
purity  coefficient. 

CONNECTICUT. 

Only  one  sample  was  received  from  Connecticut,  and  that  was  of 
inferior  quality. 
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DELAWARE. 

Only  one  sample  was  received  from  this  State,  which  was  of  small 
size,  but  had  a  high  content  of  sugar  and  high  purity. 

GEORGIA. 

Only  one  sample  was  received  from  Georgia,  and  this  sample  was 
very  small,  hut  had  an  exceptionally  high  content  of  sugar  and  purity 
coefficient.  The  fact  that  such  a  beet  as  this  can  be  grown  in  Georgia 
should  not  be  accepted  as  an  evidence  of  the  general  fitness  of  that 
State  for  beet -sugar  production. 

IDAHO. 

Nineteen  samples  were  received  from  Idaho.  The  beets  were  of 
large  size  with  a  favorable  sugar  content  and  a  purity  slightly  below 
the  standard.  The  remark  made  with  reference  to  beets  grown  in 
Colorado  is  also  applicable  to  those  produced  in  Idaho. 

ILLINOIS. 

Si  xteen  samples  were  received  from  this  State,  The  beets  were  above 
the  average  size.  The  content  of  sugar  was  phenomenally  low.  also 
the  purity. 

This  deterioration  of  the  beets  from  Illinois  during  the  present 
season  is  difficult  of  explanation.  In  most  cases  the  season  is  reported 
as  favorable,  and  yet  the  beets  were  the  poorest  ever  received  from 
that  locality. 

INDIANA. 

Fifteen  samples  were  received  from  Indiana.  The  beets  Avere  of 
medium  size,  but  the  content  of  sugar  was  very  low.  as  was  also  the 
purity  coefficient.  The  remark  just  made  in  respect  to  Illinois  applies 
with  almost  equal  force  to  the  results  of  the  analyses  of  the  Indiana 
beets  during  the  present  season. 

INDIAN    TERRITORY. 

Three  samples  were  received  from  this  Territory.  The  beets  were 
above  the  average  size,  and  the  content  of  sugar  and  purity  were 
remarkably  low. 

IOWA. 

Thirty-nine  samples  were  received  from  Iowa.  The  samples  were 
far  above  the  average  size,  and  the  content  of  sugar  and  purity  do  not 
compare  very  favorably  with  previous  results  from  that  State. 
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KANSAS. 

Twenty  samples  were  received  from  Kansas.  The  beets  were 
slightly  above  medium  size,  and  the  content  of  sugar  and  purity  com- 
pare favorably  with  previous  results  from  that  State,  though  neither 
is  satisfactory. 

KENTUCKY. 

Twelve  samples  were  received  from  the  State  of  Kentucky.  The 
size  of  the  beets  was  below  medium,  the  content  of  sugar  low,  and 
purity  very  low. 

MAINE. 

Two  samples  were  received  from  Maine.  The  beets  were  of  medium 
size,  but  the  content  of  sugar  and  purity  were  remarkably  low  for 
beets  grown  in  that  latitude. 

MARYLAND. 

One  sample  only  was  received  from  Maryland.  It  was  below  the 
average  in  size,  with  a  low  sugar  content  and  low  purity. 

MASSACHUSETTS. 

Two  samples  were  received  from  Massachusetts.  Both  were  very 
small  in  size,  but  the  sugar  content  was  high. 

MICHIGAN. 

Four  hundred  and  seventy-eight  samples  were  received  during  the 
year  from  the  State  of  Michigan,  of  which  Monroe  County  contrib- 
uted the  greatest  number.  The  average  size  of  the  beets  was  some- 
what below  the  medium.  The  content  of  sugar  and  the  purity 
coefficient  were  remarkably  low  for  a  State  which  has  heretofore  given 
such  favorable  results. 

MINNESOTA. 

Ten  samples  were  received  from  Minnesota.  These,  were  above  the 
average  size,  and  the  content  of  sugar  and  purity  were  both  low  for  the 
locality. 

MISSOURI. 

Nine  samples  were  received  from  Missouri  of  average  size,  but  with 
very  low  sugar  content  and  purity  coefficient. 

MONTANA. 

Four  samples  were  received  from  this  State.  These  beets  were  very 
much  overgrown,  and  the  sugar  content  and  purity  were  correspond- 
ingly low. 
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NEBRASKA. 

Eleven  -ample-  received  from  the  State  of  Nebraska,  representing 
beets  of  above  the  average  >ize  and  with  a  low  content  of  sugar  and 

low  purity. 

NEVADA. 

Three  -ample-  were  received  from  Nevada.  These  oeets  were,  in 
every  respect,  the  poorest  ever  obtained  from  that  locality,  being  below 
the  average  >ize.  and  having  a  remarkably  low  content  of  -agar  and 
purity  compared  with  the  results  previously  obtained  in  this  State. 

SEW    HAMPSHIRE. 

Nine  -ample-  were  received  from  New  Hampshire.  The  beet-  were 
above  the  average  in  -ize.  and  the  content  of  sugar  and  purity  were  not 
-o  high  a-  would  be  expected  from  the  locality. 

new  .tki:>ey. 

Two  samples  were  received  from  New  Jersey.     They  were  of  aver- 
age >ize.  with  a  sugar  content  and  purity  below  the  normal  for  -uc- 
;1  manufacture. 

NEW    MEXICO. 

Two  samples  were  received  from  this  Territory,  of  a  good  -ize.  high 
content  of  sugar,  but  a  purity  -lightly  below  the  standard. 

XEW    YORK. 

Fifty-one  -ample-  were  received  from  the  State  of  New  York.  These 
beets  were  of  good  -ize.  with  a  high  content  of  sugar  and  a  purity 
coefficient  barely  short  of  the  standard. 

NORTH    CAROLINA. 

Four  sample-  were  received  from  the  State  of  North  Carolina.  These 
samples  were  of  fair  -ize  and  with  a  content  of  sugar  and  purity  quite 
satisfactory  for  the  locality. 

NORTH    DAKOTA. 

Five  samples  were  received  from  this  Stute.  These  samples  were  of 
medium  -ize.  but  rather  a  low  content  of  sugar  and  a  low  purity  for 
the  locality. 

OHIO. 

Sixty-four  samples  were  received  from  the  State  of  Ohio.  The  lie, 't- 
were slightly  above  the  average  size.  The  content  of  sugar  and  purity 
were  not  high  enough  for  successful  manufacture. 
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OKLAHOMA. 

Four  samples  were  received  from  Oklahoma.  These  were  of  medium 
size,  with  a  fair  content  of  sugar  and  purity  for  the  locality. 

OREGON. 

Eleven  samples  were  received  from  Oregon.  These  samples  were 
of  medium  size,  with  a  favorable  sugar  content  for  successful  manu- 
facture and  a  purity  only  slightly  below  the  standard 

PENNSYLVANIA. 

Eleven  samples  were  received  from  this  State.  These  samples  were 
of  medium  size,  but  had  rather  a  low  content  of  sugar  and  purity  for 
the  locality. 

SOUTH    CAROLINA. 

Three  samples  were  received  from  South  Carolina.  They  were  above 
the  average  size,  and  had  a  sugar  content  and  purity  far  below  the 
normal. 

SOUTH    DAKOTA. 

Nine  samples  were  received  from  South  Dakota.  These  beets  were 
above  the  average  size,  and  had  a  sugar  content  and  purity  below  the 
normal  for  that  locality. 

TENNESSEE. 

The  only  sample  received  from  this  State  was  one  of  fair  quality. 

TEXAS. 

Fifteen  samples  were  received  from  the  State  of  Texas.  The  beets 
were  above  the  average  size,  and  had  a  very  low  content  of  sugar  and 
purity. 

UTAH. 

Five  samples  were  received  from  the  State  of  Utah.  They  were 
below  the  average  size,  but  showed  a  satisfactory  content  of  sugar  and 
purity  for  successful  manufacture. 

VERMONT. 

Three  samples  were  received  from  this  State.  They  were  slightly 
below  the  average  size,  but  in  content  of  sugar  and  in  purity  were  just 
about  at  the  minimum  limit  for  successful  manufacture.  ' 

VIRGINIA. 

Forty-nine  samples  were  received  from  the  State  of  Virginia.  These 
beets  were  of  medium  size,  and  showed  a  content  of  sugar  and  purity 
coefficient  quite  satisfactory  for  the  locality. 
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WASHINGTON. 

Seven  samples  were  received  from  this  Stat*'.  They  were  -lightly 
above  the  average  size  and  -bowed  a  very  high  content  of  sugar  and 
a  very  high  purity  coefficient. 

WEST    VIRGINIA. 

Four  samples  were  received  from  West  Virginia.  These  samples 
were  very  small  and  gave  a  -mall  content  of  sugar  and  a  very  low 
purity  coefficient. 

WISCONSIN. 

Eighteen  samples  were  received  from  tin'  State  of  Wisconsin.  They 
were  considerably  above  the  average  size  and  showed  a  very  low  eon- 
tent  of  sugar  and  purity  coefficient  for  the  locality. 

wy<  >MING. 

Two  sample-  were  received  from  this  State.  These  -ample-  were 
of  average  size.  They  -ho wed  a  satisfactory  content  of  sugar  and  a 
purity  cofficient  -lightly  below  the  standard. 

A  general  review  of  the  data  obtained  during  the  year  -how-  that 
the  beets  as  a  whole  were  of  remarkably  poor  quality  as  compared 
with  -ample-  received  in  previous  year-.  This  poor  quality  of  the 
beets  was  doubtless  due  partly  t<>  seasonal  influences  and  partly  to  the 
tack  of  proper  attention  in  growing  the  beet-.  It  i-  not  safe  to  gen- 
eralize in  particular  cases,  and  therefore  in  any  conclusions  which  may 
be  drawn  from  these  data  the  results  of  previous  experiment-,  should 
be  considered.  A  fairer  criterion  for  the  capabilities  of  the  States 
for  beet-sugar  production  i-  obtained  by  a  study  of  the  following 
tables,  which  contain  the  average-  from  the  different  State-  and  Terri- 
tories for  a  period  of  four  years. 

Average  Resui/ts  for  Fouk  Years. 

In  the  following  table  are  brought  together  the  average  results  of 
the  analyses  made  in  this  laboratory  during  the  year-  ls:«7.  L898,  1899, 
and  1900.  From  these  a  general  average  for  the  four  year-  ha-  been 
secured.  Such  a  general  average  Increases  in  value  as  an  indicator  as 
the  number  of  analyses  and  the  number  of  years  covered  increase. 
This  table  -how-  the  number  of  samples  analyzed,  the  average  weight 
of  the  beet-  in  ounces,  their  sugar  content,  and  coefficient  oi  purity. 
The  general  average  is  found  by  multiplying  the  data  for  each  -ear 
by    the    number  of    samples    for    that    year,    taking   the   sum   of   the 
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products  and  dividing  by  the  total  number  of  samples  for  the  four 
years : 

Average  results  of  analyses  of  sugar  beets  for  years  1897-1900,  inclusive,  by  States. 


States. 

Year. 

Number 

of 
samples. 

Average 
weight.  ! 
i 

Sugar  in 
the  beet. 

Purity 
coeffi- 
cient. 

1897 
1898 
1899 
1900 

2 

6 
5 
2 

Ounces. 
18 
23 

15 
9 

Per  cent. 
11.3 

7.1 

6 

6.7 

71.5 

67.5 
55.5 
61.6 

15 

18 

7.2 

63.2 

1897 
1898 
1899 
1900 

1 
4 
1 

4 

26 
25 
11 
13 

16.8 
14.6 
13.9 
12.9 

80.2 

82 
78.9 

10 

19 

14.1 

79.8 



1897 
1898 
1899 
1900 



174 
50 
64 
57 

20 
22 

24 
25 

13.6 
13.7 
14.4. 
14.1. 

76.7 

80.1 
80.2 

78.7 

345 

22 

13.8 

78.2 

1898 
1899 
1900 

4 

1 

21 

17 
20 

10.3 
10.9 

10 

76.2 

75.5 

73.4 

7 

20 

10.4 

75.6 

1898 
1899 
1900 

1 
2 

1 

14 
24 
15 

11.3 
12.5 
10 

78.8 

81.4 
75.6 

4 

19 

11.6 

79.3 

1899 
1900 

4 
78 

24 
13.6 

6.4 

8.7 

56.9 

70 

82 

14.1 

8.6 

69.4 

1898 
1899 
1900 

4 
10 
1 

47 
14 
10 

5.S 
11 
14.2 

64 

75 
86.6 

15 

23 

9.8 

7^.8 

1897 

1898 
1899 
1900 

5 
1 
19 

21 

28 
36 
26 

12.5 
12 

10.8 
13.5 

79.4 

78.3 

75 

81.5 

32 

26 

13 

80.3 

1897 
1898 
1899 
1900 

32 
38 
25 
16 

17 
20 
25 

27 

13.1 
10.2 

10.6 

8.3 

75.5 

75.2 
72.6 
65.2 

111 

21 

10.9 

73.3 

1897 
1898 
1899 
1900 

103 

88 
29 
15 

14 
21 
19 
21 

13.1 

10.1 

11.4 

9.4 

78.9 

75.  5 
73.4 
71.1 

235 

18 

11.5 

76.5 

1900 

1897 
1898 
1899 
1900 

1        3 

29 

7.9 

66.2 

130 
147 
67 
39 

18 
25 
24 
33 

13.3 

11.4 

10.9 

9.5 

73.7 

76.1 
72.1 
70.7 

383 

23 

11.8 

74 

PROGRESS    OF    BEET-SUGAB    INDUSTRY,    1900. 


161 


results  of  ■  t  inclusive ^  by  Stai     -Cont'd. 


Number     ,.  g 

sampl-  <hebeet" 


Xi 


-   7 
1898 

- 
1900 


Average  for  the  four  years 



2 
•    - 


190 


Avers  -  ai  years 

L       -  

1900 


' 


■ 
1900 


.     for  the  four  years 
rosette 


1900 


-  years 

I*y7 


1900 


_  .•  for  the  four  Years 


Minnesota 1*97 

■    • 


1900 


Average  for  the  f<.>ur  years 
M  


r  the  four  years 

:         na 


i. 


Av^rag-e  for  the  four  years 
ska 


1900 


Average  for  the  four  years 

i*y7 

1900 


t  the  four  years 

New  Hampshire |    1898 

I     1899 
1900 

Average  for  the  three  Years 


1^147— Mi- 


ll 


I 

a 

27 

11.4 

'      - 

3 

■ 

21 

_ 

-" 

10.1 

72.1 

- 


4-50 
34 
- 
478 


• 


- 


! 

2 

- 

•    - 

43 

17 

1899 

19 

17 

1900 

9 

15 

395 


19 


11.9 

7.4 


11.4 

10.4 


14.7 

13.2 
13. 1 
11.3 


13 


11 
12.7 

12.  3 
10.9 


11.5 


11. 


7.1 


11.1 


14.4 
11.2 

10.  4 


i      ' 


23 

14 

1 

10 

16.2 

- 

2 

19 

-.1 

- 

7 


" 

20 

lo.  8 

77 

4 

21 

12 
14.  6 
14 

78.6 

15 

21 

13.* 

-1.1 


79.1 


7     - 
78.7 

77.  5 


72.4 


77.8 

72.  r, 
70.  6 
69.8 


17 

27 

11.7 

72.9 

13 
10 

11 

29 

- 

19 

28 

12.  9 
12.* 

9.9 

76.9 
76.8 
74.4 
72. 1 

40 

. 

11.8 

75.2 

21 

42 

24 

3 

> 
12 
L8 

18.3 
18.5 

16.9 

9.6 

M.4 
85.9 

79.6 

90 

15 

17.7 

*3.7 

9 

13.  :> 
15.  5 

11.1 

83.  5 

74.9 

15 

2-'. 

12.  6 

79.0 

162  PROGRESS    OF    BEET-SUGAR    INDUSTRY,    1900. 

Average  results  of  analyses  of  sugar  beets  for  years  1897-1900,  inclusive,  by  States — Cont'd. 


States.- 

I 

'  Year. 

Number 

of 
samples. 

Average 
weight, 

Sugar  in 
the  beet. 

Purity 
coeffi- 
cient. 

1897 
1898 
1899 
1900 

31 
33 
17 
2 

Ounces. 
16 

20 
27 
20 

Per  cent. 
14.2 
11.1 
11.3 

;          11.4 

81.4 
77.5 
77.3 

76.7 

Average  for  the  four  years 

83 

20 

12.3 

78.9 

1897 

1898 

L    1899 

1900 

New  Mexico  Territory 

3 

7 
2 
2 

13 

20 
22 
23 

17.2 
12.8 
14.9 
14.5 

82' 
78 
82.9 

77.8 

Average  for  the  four  years 

14 

19 

14.3 

79.5 

1897 
1898 
1899 
1900 

New  York 

225 

328 
142 
51 

21 
21 

19 
22 

15 

12.6 
13 
13.3 

82.4 
80.5 
78.8 
79.8 

Average  for  the  four  vears 

746 

21 

13.4 

80  7 

1897 
1898 
1899 
1900 

North  Carolina 

14 

2 
4 

23 
19 
17 
23 

9.1 

6.5 
7.6 
10.3 

75. 3 
61. 8 
69 
76.4 

Average  for  the  four  years 

27 

20 

7.8 

1897 
1899 
1900 

North  Dakota 

4 
3 
5 

28 
22 
22 

10.5 
13. 9' 
10.2 

78.3 
71.1 

Average  for  the  three  years 

12 

24 

11.2 

73  8 

1897 
1898 
1899 
1900 

Ohio 

68 
409 

128 
64 

22 
24 
24 
26 

13.8 
11 

11.9 
10.3 

79  1 

77.1 

76.1 
73.1 

Average  for  the  four  years 

669 

24 

11.4 

76  7 

1897 
1898 
1899 
1900 

1 
6 
9 
4 

10 

24 
31 
22 

11.8 
10.2 
10.3 
10.6 

72  5 

73.3 
69.3 
69.8 

13 

23 

10.5 

71  5 

1898 
1899 
1900 

6 
1 
11 

20 
17 
19 

14.1 
15.8 
12.4 

•  83.4 

84.3 

78.9 

18 

19 

13.2 

80.7 

1897 
1898 
1899 
1900 

59 
81 
28 
11 

18 
21 
31 
21 

13.8 
11.6 
11.2 
10.6 

79.5 

78.1 
75.4 

74.8 

179 

22 

12.2 

77  9 

1897 
1898 
1899 
1900 

13 
4 
4 
3 

17 
14 
14 

29 

9.9 

10.2 
13 

8.4 

79.9 

81.2 
79.3 
69.5 

24 

18 

10.3 

78.7 

1897 
1898 
1899 
1900 

24 
11 
9 

17 
16 
25 
29 

15.1 
13.9 
10.6 
10.5 

83.2 

78.6 
72.8 
71.7 

49 

21 

12.7 

76.5 

1897 
1898 
1899 
1900 

17 
10 
2 
1 

11 
17 

54 
15 

10.8 
8 

8.3 
5.4 

71  9 

69.3 
67.6 
54.8 

30 

16 

9.5 

70.2 
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ie  result?  of  analyses  of  sugar  beets  for  years  1897-1900,  vndusvce,  by  States — Cont'd. 


T(  J 


ge  forthefoui 


Utah 


Average  for  thi 
Vermont 


Average  for  th« 


the  four  years 


Average  for  the  wnv  years 
West  Virginia 


Average  for  the  four  ; 




Average  for  the  font 
Wyoming 


Average  for  the  four  years 


■  -       -    -  Se1i£ 

samples.    ™^-     ^beet 


•  - 
1900 


1897 

•  - 
1899 
1900 


1898 
1899 

1900 


Washington 1-97 

l^Qs 


1900 


1-97 

•   - 

1900 


1897 


I     1900 


1897 
1898 

1899 
1900 


. 

11 

. 

3 

49 

25 

• 

3 

12 

" 

15 

2 

- 

14.3  -1.1 

13.  6  85.  3 

15 


14. 


1897 

8 

22 

14.2 

-4.1 

1898 

- 

13.2 

- 

• 

16 

23 

/ 

1900 

3 

15 

12.1 

"   " 

22 

13.2 

s.i  ., 

34 

21 

11.6 

"  i 

43 

- 

• 

72.4 

6 

17 
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ARKANSAS. 


Fifteen  samples  have  been  examined  during  the  four  years  from 
this  State.  The  average  percentage  of  sugar  in  the  beet  was  7.l\  and 
the  average  coefficient  of  purity  63.2.  It  is  evident  that  sugar  can  not 
be  profitably  made  from  sugar  beets  of  this  character. 


CALIFORNIA. 


The  number  of  samples  from  this  State  was  so  -mall  a-  t<>  render  the 
data  of  little  value.  The  general  results,  however,  confirm  the  opinion 
that  the  capabilities  of  growing  sugar  beets  of  high  quality  in  the  State 
are  without  question. 
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COLORADO. 

During*  the  four  years  345  samples  have  been  analyzed  from  Colo- 
rado. The  percentage  of  sugar  in  the  general  average,  yiz,  13.8,  is 
satisfactory,  but  the  purity  for  the  whole  period,  78.2,  is  slightly 
below  the  standard. 

CONNECTICUT. 

The  small  number  of  samples  which  has  been  received  from  Connec- 
ticut renders  an  intelligent  judgment,  based  upon  the  analyses,  impracti- 
cable. These  results  show  a  character  of  beets  which  it  would  be  quite 
unprofitable  to  attempt  to  turn  into  sugar.  The  climate  and  soil  of 
Connecticut,  however,  are  such  as  to  lead  to  the  supposition  that  beets 
of  good  manufacturing  qualities  could  be  produced  in  that  State. 

DELAWARE. 

No  valuable  deduction  can  be  drawn  from  the  four  samples  which 
have  been  analyzed  in  three  years  from  Delaware. 

DISTRICT    OF    COLUMBIA. 

The  results  of  two  years'  work  show  very  conclusively  that  the  soil 
and  climate  of  the  District  of  Columbia  are  wholly  unsuited  to  the 
production  of  beets  of  high  quality  for  manufacturing  purposes. 

GEORGIA. 

The  analyses  of  fifteen  samples  from  Georgia,  extending  over  a 
period  of  three  years,  give  some  little  indication  of  the  capability  of 
sugar-beet  growing  in  the  State.  The  results,  except  the  one  sample 
received  in  1900,  are  not  encouraging. 

IDAHO. 

Analyses  of  thirty-two  samples  from  Idaho  show  the  beets  to  be 
somewhat  overgrown,  with  a  satisfactory  content  of  sugar  and  a  purity 
slightly  above  the  standard. 

ILLINOIS. 

One  hundred  samples  have  been  received  from  Illinois  during  the 
four  years  mentioned.  The  average  size  of  the  beets  was  normal,  but 
both  the  content  of  sugar  and  coefficient  of  purity  were  below  the 
standard. 

INDIANA. 

Two  hundred  and  thirty-five  samples  received  from  Indiana  showed 
that  this  State  has  practically  the  same  rank  as  a  sugar-beet  producer 
as  Illinois. 
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Attention  has  already  been  called  to  the  fact  that  in  Indiana  and 
Illinois  a  successful  beet-sugar  industry  ran  be  established  only  in  the 
northern  parts.  It  is  not  advisable  to  try  to  push  the  commercial 
growing-  of  sugar  beets  further  south  than  the  central  portions  of  these 

States. 

INDIAN    TERRITORY. 

Samples  have  been  reeeived  only  one  year  from  Indian  Territory 
and  the  number  is  too  small  to  serve  as  a  basis  for  any  rational  deduc- 
tion in  regard  to  the  quality  of  the  beets  in  general  grown  in  that 
Territory.  Its  location  is  such  as  to  render  any  expectation  of  success- 
ful sugar-beet  culture  unsuitable. 

IOWA. 

Three  hundred  and  eighty-three  samples  were  received  from  Iowa, 
showing  beets  of  good  size  and  a  fair  content  of  sugar,  just  falling 
short  of  the  average  standard  fixed  fen'  successful  manufacture.  The 
purity  of  the  Iowa  beets  is  remarkably  low.  when  their  content  of 
sugar  is  considered.  This  fault  can  doubtless  be  remedied  by  more 
careful  culture. 

KANSAS. 

The  climate  of  Kansas,  as  has  been  repeatedly  pointed  out.  is  not 
suitable  to  the  growing  of  high-grade  sugar  beets.  The  summers,  as 
a  rule,  are  too  long  and  too  dry.  The  data  which  have  been  secured 
from  the  one  hundred  and  twelve  samples  received  from  that  State 
confirm  this  statement. 

KENTUCKY. 

Twenty-three  samples  of  beets  grown  in  this  State  have  been 
examined.  Their  uniformly  low  sugar  content  and  purity  are  not 
encouraging. 

LOUISIANA. 

Only  one  sample  from  Louisiana  enters  into  consideration  here. 
This  sample  was  small  in  size,  but  had  a  remarkably  high  content  of 
sugar  and  purity.  No  conclusions  respecting  the  capabilities  of  the 
State  for  sugar-beet  culture  can  be  drawn  from  this  instance.  It  is 
interesting,  however,  to  observe  that  a  beet  of  such  tine  quality  can  be 
grown  so  far  south. 

MAINE. 

Only  two  samples  representing  one  year  were  received  from  Maine. 
These  samples  were  remarkably  poor  in  quality.  It  is  interesting  to 
observe  that  in  the  two  States  just  cited  the  data  obtained  are  con- 
trary to  the  expectations  which  might  justly  have  been  entertained 
regarding  the  quality  of  the  beets  produced. 
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MARYLAND. 

Maryland  appears  to  be  one  of  those  States  which  is  just  on  the 
border  separating  the  good  from  the  indifferent  areas  for  sugar-beet 
production.  There  are  many  parts  of  Maryland  where  high-grade 
beets  can  be  grown.  This  is  especially  true  of  the  high  plateau  lands 
of  the  Allegheny  Mountains.  On  the  Atlantic  seaboard,  also,  beets 
of  high  grade  can  be  grown  in  Maryland.  The  sixtj-seven  samples 
secured  from  this  State  showed  both  the  sugar  content  and  purity 
below  the  standard  fixed  for  successful  culture. 

MASSACHUSETTS. 

The  number  of  samples  which  have  been  received  from  Massachu- 
setts— namely,  fifteen — is  too  small  to  serve  as  a  foundation  for  any 
definite  conclusions.  It  is  evident,  however,  where  the  soil  conditions 
are  favorable,  that  beets  of  high  quality  can  be  grown.  The  analytical 
data  obtained  from  the  Massachusetts  samples  are  very  satisfactory, 
both  as  regards  sugar  content  and  purity. 

MICHIGAN. 

In  the  case  of  Michigan,  the  number  of  samples  received,  viz,  1,198, 
was  so  large  as  to  make  the  deductions  therefrom  very  valuable.  It 
will  be  seen  that  the  beets  were  of  good  size,  with  a  fair  content  of 
sugar  and  a  purity  almost  reaching  the  standard. 

There  is  little  doubt  of  the  fact  that  Michigan  is  one  of  the  most 
favorable  localities  in  the  United  States  for  the  growing  of  high-grade 
sugar  beets.  When  the  farmers  of  the  State  thoroughly  learn  the  art 
of  successful  beet  culture,  they  will  be  able  to  compete  even  with  the 
more  favored  districts  of  Europe,  both  in  the  quality  of  the  beets  pro- 
duced and  in  the  yield  per  acre. 

MINNESOTA. 

The  data  obtained  from  Minnesota  are  not  so  favorable  as  theoret- 
ical indications  would  lead  one  to  expect.  The  analyses  of  eighty-nine 
samples  indicate  beets  of  very  uniform  and  almost  ideal  size  from  the 
point  of  view  of  the  farmer  and  the  manufacturer.  The  content  of 
sugar  is  slightly  below  the  minimum  standard,  and  the  same  remark 
can  be  applied  to  the  purity  coefficient. 

MISSOURI. 

Missouri,  as  in  the  case  of  Maryland,  is  one  of  the  border  States 
between  the  good  and  bad  areas  for  successful  beet  culture. 

The  395  samples  received  during  the  four  years  showed  beets  of 
good  average  size,  with  a  fair  content  of  sugar  but  a  low  purity.     The 
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general  result  of  the  study  of  the  data  received  from  Missouri  is  dis- 
tinctly unfavorable,  and  point-  to  the  fact  that  it  is  not  a  very  suitable 
region  for  the  successful  growing  of  sugar  beets. 

MONTANA. 

The  results  obtained  from  the  few  -ample-  received  from  Montana 
indicate  that  in  the  beets  grown  there  so  far  the  percentage  of  sugar 
and  the  purity  are  very  much  below  the  average  which  might  justly 
be  expected. 

NEBRASKA. 

Many  years  of  the  commercial  culture  of  the  sugar  beet  have  dis- 
tinctly fixed  the  status  of  Nebraska  in  respect  to  this  industry.  The 
data  obtained  from  this  region  -how  beets  of  fair  sugar  content  but 
rather  low  purity,  it  ha-  beeD  demonstrated  that  beet  sugar  can  be 
made  in  Nebraska,  but  it  i-  evident  from  the  data  for  the  la-t  few 
year-  that  Nebraska  does  not  rank  a-  high  a-  some  of  tht.-  other  States 
in  it-  capability  of  raising  high-grade  sugar  beets. 

NEVADA. 

Although  Nevada  i-  not  regarded  a-  an  agricultural  State,  it  is 
evident  from  the  data  secured  that  if  irrigation  were  practiced  over 
considerable  areas  there  i-  no  State  in  the  Union  more  favorable  to 
the  growing  of  high-grade  beet-.  In  fact,  the  data  obtained  from  the 
ninety  sample-  secured  from  that  State  are  the  most  favorable  of  any 
obtained  anywhere  in  the  country.  The  remarkably  high  content  of 
sugar  in  the  beet,  coupled  with  the  high  purity,  more  than  offsets  the 
rather  -mall  size  of  the  beet  produced.  It  i-  evident  that  in  a  State 
like  Nevada,  where  intensive  cultivation  i-  essential,  no  crop  could 
be  produced  -o  profitably  as  the  sugar  beet,  provided  the  conditions 
of  manufacture  are  favorable  and  the  factories  not  too  far  removed 
from  the  sources  of  supply. 

NEW    HAMPSHIRE. 

The  few  samples  received  from  this  State  -how  beets  of  fairly  high 
grade.  It  is  not  likely,  however,  owing  to  the  contour  of  the  State 
and  the  character  of  the  soil,  that  beet  culture  will  ever  become  an 
industry  of  great  magnitude  in  that  region. 

NEW    JERSEY". 

Eighty-three  samples  have  been  received  from  the  State  of  New 
Jersey.  The  size  of  the  beets  and  the  content  of  sugar  were  favorable 
with  the  purity  almost  up  to  the  standard.  It  i-  evident  that  portions 
of  New  Jersey  are  favorable  to  the  growing  of  beets  which  could  be 
profitably  used  for  sugar  making. 
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NEW   MEXICO. 

Onl}T  a  few  samples  were  received  from  this  Territory.  The  content 
of  sugar  in  the  beets  from  this  region  is  high,  and  the  purity  almost 
up  to  the  standard.  In  the  commercial  growing  of  sugar  beets  in  this 
Territory  difficulties  have  been  met  which  have  discouraged  the  growers 
to  some  extent,  but  it  is  believed  that  there  are  many  areas  in  New 
Mexico  where  successful  beet  culture  can  be  carried  on. 

XEW    YORK. 

Great  interest  has  been  manifested  in  the  State  of  New  York  during1 
the  last  few  years  in  the  sugar-beet  industry,  and  three  factories  have 
been  in  operation.  Both  of  the  experiment  stations,  the  one  of  Cornell 
University  at  Ithaca,  and  the  State  station  at  Geneva,  have  investigated 
the  subject  of  beet  culture  and  hare  secured  data  of  a  very  valuable 
nature. 

The  data  obtained  here  during  the  four  years  are  also  very  favorable, 
especially  so  because  based  upon  so  large  a  number  of  samples,  namely 
716.  While  the  content  of  sugar  is  not  phenomenal,  it  is  high  enough 
to  make  a  profitable  yield,  and  the  purity  is  satisfactory. 

NORTH    CAROLINA. 

The  samples  received  from  this  State  showed  beets  of  very  poor 
quality.  There  are  doubtless  areas  in  the  mountain  regions  where  tine 
beets  can  be  grown,  but  in  the  lowlands  it  is  evident  that  the  climatic 
conditions  are  unfavorable. 

NORTH    DAKOTA. 

The  small  number  of  samples  received  from  this  State  makes  any 
deductions  in  regard  to  the  beets  grown  there  unreliable.  The  data, 
however,  when  considered  with  those  obtained  from  the  agricultural 
experiment  station,  show  that  successful  beet  culture  can  be  practiced 
in  North  Dakota  where  the  local  conditions  are  favorable. 

OHIO. 

The  large  number  of  samples  received  from  Ohio  enables  us  to  form 
a  definite  judgment  in  regard  to  the  possibility  of  beet  culture  in  that 
State.  The  same  remark  which  has  been  made  in  regard  to  Illinois  and 
Indiana  is  applicable  to  Ohio.  The  State  as  a  whole  can  not  be  regarded 
as  favorable  to  beet  culture.  There  are,  however,  many  places  in  the 
northern  part  where  beets  of  high  quality  could  be  produced  on  a  com- 
mercial scale. 
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OKLAHOMA. 

The  data  from  this  Territory  are  distinctly  unfavorable.  The  condi- 
tions which  obtain  there  are  very  much  the  same  as  in  Kansas,  and  the 
Territory  is  not  suitable  to  the  growth  of  high-grade  sugar  beets. 

OREGON. 

The  data  from  the  few  samples  received  from  this  State  are  of  little 
value  when  considered  alone.  When,  however,  those  obtained  from 
the  agricultural  experiment  station  are  taken  into  account,  it  is  evident 
that  in  Oregon,  at  least  in  certain  portions  of  it.  there  are  areas  well 
suited  to  the  production  of  beets  of  very  high  grade. 

PENNSYLVANIA. 

Pennsylvania  does  not  hold  as  high  a  rank  as  New  York  or  Michi- 
gan in  sugar-beet  production,  but  it  is  evident,  from  the  data  secured 
on  179  samples,  that  the  beets  are  of  a  quality  sufficiently  high  to  insure 
favorable  results  from  the  manufacture  of  sugar  from  beets  grown  in 
that  State.  The  great  trouble  seems  to  lie  with  the  coefficient  of  purity. 
Thi>.  however,  doubtless  can  be  raised  by  careful  culture. 

SOUTH    CAROLINA. 

The  data  obtained  from  this  State  have  been  much  more  favorable 
than  theoretical  indications  would  lead  one  to  suppose.  The  coefficient 
of  purity  in  the  South  Carolina  beets  almost  reaches  the  standard, 
while  the  content  of  sugar  is  not  so  much  below  the  standard  as  might 
be  expected.  Nevertheless,  it  can  not  be  said  that  South  Carolina  is 
among  the  number  of  those  States  where  a  successful  sugar-beet  indus- 
try can  be  established. 

SOUTH    DAKOTA. 

The  beets  received  from  South  Dakota  had  a  fair  content  of  sugar, 
but  a  low  purity.  It  is  evident  that  more  careful  culture  must  be 
practiced  in  order  to  raise  the  purity  to  the  standard.  When  this  is 
accomplished  South  Dakota  can  be  considered  as  one  of  the  localities 
favorable  to  beet  production. 

TENNESSEE. 

There  are  many  parts  of  Tennessee  where  the  altitude  is  very  great, 
but  in  these  regions  water  is  scarce  and  the  land  is  devoted  almost 
exclusively  to  grazing.  In  the  parts  of  the  State  where  agriculture  is 
practiced  it  is  evident  that  the  conditions  are  unfavorable  to  the  sugar- 
beet  industry. 


170  PROGRESS    OF    BEET-SUGAR    INDUSTRY,    1900. 

TEXAS. 

Seventy-eight  samples  of  beets  have  been  received  from  Texas  dur- 
ing the  four  years  covered  by  the  comparison.  These  beets  were 
slightly  above  the  average  in  size.  They  did  not,  however,  show  a 
content  of  sugar  and  purity  coefficient  which  would  encourage  the 
hope  of  a  successful  beet-sugar  industry  in  that  locality. 

UTAH. 

The  data  from  Utah  show  favorable  conditions.  In  connection  with 
these  data,  it  must  be  taken  into  consideration  that  the  sugar-beet 
industry  has  been  established  there  on  a  successful  commercial  scale. 
This  State  can  be  regarded  as  one  of  the  most  favorable  for  beet  pro- 
duction, and  it  is  likely  that  a  rapid  expansion  of  the  industry  will  be 
seen  there  in  the  near  future.  The  coefficient  of  purity  shows  that 
often  under  irrigation  beets  can  be  produced  which  have  a  juice  of  the 
finest  quality. 

VERMONT. 

The  climatic  conditions  are  favorable  to  the  production  of  high-grade 
beets,  as  is  clearly  indicated  by  the  data  obtained  from  ninety-five 
samples.  The  contour  of  the  State  and  the  character  of  the  soil,  how- 
ever, present  difficulties  in  the  wa}r  of  the  expansion  of  the  sugar-beet 
industry  which  will  be  hard  to  overcome. 

VIRGINIA. 

The  samples  received  from  this  State,  132  in  number,  are  not  encour- 
aging to  the  belief  that  a  successful  beet-sugar  industry  can  be  estab- 
lished therein.  There  are  doubtless  many  localities,  especially  in  the 
mountainous  regions,  where  exceptionally  fine  beets  can  be  grown, 
but  taken  as  a  whole  the  State  can  not  be  regarded  as  among  those 
where  the  future  will  see  a  successful  beet-sugar  industry  established. 

WASHINGTON. 

Washington  is  in  the  same  category  as  Oregon  as  a  beet-sugar  pro- 
ducing State.  Perhaps  the  conditions  as  a  whole  are  somewhat  more 
favorable  in  Washington  than  in  Oregon.  The  data  obtained  from  the 
forty-nine  samples  show  a  high  content  of  sugar  and  a  purity  slightly 
above  the  standard. 

WEST    VIRGINIA. 

There  are  many  localities  in  West  Virginia,  especially  among  the 
mountains,  where  beets  of  high  quality  can  be  produced. 

The  twenty-five  samples  received  do  not  correctly  represent  the  pos- 
sibilities of  the  State.     During  the  year  1897  there  were  fourteen  sam- 
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pies  received  from  West  Virginia  of  exceptionally  high  character.     A 
study  of  the  data  obtained  during  the  other  three  years   shows  the 

beets  to  be  of  very  inferior  character. 

The  agricultural  lands  in  the  mountainous  areas  of  the  State,  where 
the  climatic  conditions  are  favorable,  are  not  extensive  enough  to 
allow  any  considerable  development  of  the  industry. 

WISCONSIN. 

The  data  obtained  from  Wisconsin  showed  that  it  is  one  of  the  favor- 
aide  States  of  the  Union  for  the  growth  of  beets. 

One  hundred  and  one  samples  showed  beets  of  ideal  size,  very  high 
content  of  sugar,  and  purity  above  the  standard. 

WYOMING. 

This  State  also  contains  many  areas  suited  to  beet  culture.  The 
forty-seven  samples  which  have  been  secured  show  beets  of  exception- 
ally high  sugar  content  and  satisfactory  purity. 
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